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About our Plan Monitoring Program 
Purpose 
The purpose of the biennial monitoring evaluation report is to help the responsible official determine whether a 
change is needed in forest plan direction, such as plan components or other plan content that guide 
management of resources in the plan area. The biennial monitoring evaluation report represents one part of the 
Forest Service’s overall monitoring program for this national forest unit. The biennial monitoring evaluation 
report is not a decision document—it evaluates monitoring questions and indicators presented in the Plan 
Monitoring Program chapter of the forest plan, in relation to management actions carried out in the plan area.  

Our monitoring plan covers these eight topics required under FSH 1909.12, in addition to social, economic and 
cultural sustainability. You’ll find each of these topics addressed in this report numbered 1 -9.  

1. The status of select watershed conditions. 

2. The status of select ecological conditions including key characteristics of terrestrial and aquatic ecosystems. 

3. The status of focal species to assess the ecological conditions required under § 219.9. 

4. The status of a select set of the ecological conditions required under § 219.9 to contribute to the recovery 
of federally listed threatened and endangered species, conserve proposed and candidate species, and 
maintain a viable population of each species of conservation concern. 

5. The status of visitor use, visitor satisfaction, and progress toward meeting recreation objectives. 

6. Measurable changes on the plan area related to climate change and other stressors that may be affecting 
the plan area. 

7. Progress toward meeting the desired conditions and objectives in the plan, including for providing multiple 
use opportunities. 

8. The effects of each management system to determine that they do not substantially and permanently 
impair the productivity of the land (16 U.S.C. 1604(g)(3)(C)). (36 CFR 219.12(a)) 

9. Social, Economic and Cultural Sustainability  

How Our Plan Monitoring Program Works 
Monitoring and evaluation requirements have been established through the National Forest Management Act 
(NFMA) at 36 CFR 219. Additional direction is provided by the Forest Service in Chapter 30 – Monitoring – of the 
Land Management Handbook (FSH 1909.12).  

The Jefferson and the George Washington National Forests (GWJNF) are administratively combined therefore 
this monitoring report will address both the 2014 Revised George Washington Land and Resource Management 
Plan (hereinafter referred to as the George Washington Plan) and the 2004 Revised Jefferson Land and Resource 
Management Plan (hereinafter referred to as the Jefferson Plan).  

Both the Jefferson (signed administrative change - 
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd519607.pdf ) and the George Washington National 

https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd519607.pdf
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Forests (signed administrative change https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd519607.pdf ) 
monitoring programs were updated on September 28, 2016 for consistency with the 2012 planning regulations 
[36 CFR 219.12 (c)(1)]. The monitoring program components for each of the Forest Plans are located here:  

Jefferson Forest Plan – Implementation, Monitoring and Evaluation Chapter 5 
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd519609.pdf  

Jefferson Forest Plan Appendix E Monitoring Tasks - 
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd519611.pdf 

George Washington Forest Plan Implementation and Monitoring Chapter 5- 
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3822829.pdf  

George Washington Forest Plan Appendix G Monitoring Tasks - 
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd519599.pdf 

Monitoring questions and indicators were selected to inform the management of resources on the plan area and 
not every plan component was determined necessary to track [36 CFR 219.12(a)(2)]. See administrative change 
for the Jefferson Forest Plan and George Washington Forest Plan - for discussion on how the monitoring 
questions were selected to be consistent with the 2012 planning regulations 36 CFR 219.12.  

This will be the first monitoring report for the 2014 Revised George Washington Land and Resource 
Management Plan. Additionally, this will be the first report of this evaluation since the 2016 administrative 
change for both the Jefferson and George Washington Forest Plans to comply with the 2012 planning Rule (36 
CFR 219.12(a)(5)) as referenced above.  

As a result of the 2016 administrative change there are four new monitoring questions related to climate change 
(Jefferson Forest Plan monitoring questions 20 - 23 and George Washington Forest Plan monitoring questions 
27- 29), that are addressed and evaluated through the Region 8 Broader-Scale Monitoring Strategy. Indicators 
and procedures that are used at the broader scale for these monitoring questions can be found at Region 8’s 
Broader-Scale Monitoring Strategy (www.fs.usda.gov/main/r8/landmanagement/planning). 

Providing timely, accurate monitoring information to the responsible official and the public is a key requirement 
of the plan monitoring program. This monitoring evaluation report is the vehicle for disseminating this 
information.  

There are monitoring questions and tasks located in each the Jefferson and George Washington Forest Plan’s 
monitoring programs that will not be included in this monitoring report. For a list of those tasks please see 
Appendix A – Deferred Monitoring Tasks.  

Additional appendices include: 

Appendix B – MIS and Threatened and Endangered Species (T&E) Population Trends 

Appendix C – Evaluations by Fiscal Year for BMP Targets 

Appendix D – George Washington and Jefferson National Forests 2019 Soils Disturbance Monitoring Report 

https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd519607.pdf
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd519609.pdf
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd519611.pdf
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3822829.pdf
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd519599.pdf
http://www.fs.usda.gov/main/r8/landmanagement/planning
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Monitoring Objectives 
The objectives of our plan monitoring plan include: 

• Assess the current condition and trend of selected forest resources. 

• Document implementation of the Plan monitoring Program  

• Evaluate relevant assumptions, changed conditions, management effectiveness, and progress towards 
achieving the selected desired conditions, objectives, and goals described in the Forest Plan. 

• Assess the status of previous recommended options for change based on previous monitoring & 
evaluation reports. 

• Document scheduled monitoring actions that have not been completed and the reasons and rationale 
why. 

• Present any new information not outlined in the current plan monitoring program that is relevant to the 
evaluation of the selected monitoring questions. 

• Incorporate broader scale monitoring information from the Regional Broader Scale Monitoring Strategy 
that is relevant to the understanding of the newly identified 2016 administrative change monitoring 
questions. 

• Present recommended change opportunities to the responsible official. 
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Monitoring Results Summary 
Monitoring from 2015-2019 revealed that largely the Forest is moving towards meeting the desired conditions 
of both Forest Plans. Many resources area findings recommend no change in the management of that program 
area. Some areas recommend continued monitoring or data collection while others recommend Forest Plan 
changes. This monitoring report does not include all resource areas such as wildernesses and air as outlined in 
full in appendix A. These program areas will be fully explored in the FY 20 – FY21 monitoring report.  

Table 1 below summarizes current recommendations for line officer consideration. 

Table 1. Summary of Recommendations  

Monitoring 
Topic 

Jeff 
Monitoring 
Question 

GW 
Monitoring 
Questions 

Jeff 
Task 

GW 
Task 

Resource Area Recommendation 

1 14 13, 14 61 41 Grazing No changes – continued 
monitoring. 

1 5, 14, 15 13, 14 51, 
52, 
57, 
58 

35, 
38, 
39 

Water Quality  No changes – continued 
monitoring. 

2 3 4, 5, 25 8, 9 6 Specific Habitat 
Conditions 

No changes. 

2 2, 4, 7 6, 7 6, 13, 
37 

5, 25 Management 
Indicator Species 

Continue to monitor 
management effects to Cow 
Knob Salamanders. 

2 3, 19 3 11 7 Old Growth Conduct a functional review to 
determine efficacy and 
efficiency of the GWJNF old 
growth survey protocol. 

Explore options and 
methodologies to analyze 
direct, indirect and cumulative 
impacts to existing old growth 
if proposed for mechanical 
treatment. 

2 4, 6, 19 4, 5, 7, 8, 
11, 12 

14, 
23, 

9, 15 Forest Health The southern front of the 
Gypsy Moth Spread has 
breached past the Jefferson 
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24 and now includes other Forests 
in the Southern Region. The 
GWJNF could seek 
opportunities to work 
collaboratively across Forest 
boundaries with the Regional 
office to develop a 
programmatic approach to 
providing NEPA coverage for 
annual Slow the Spread Gypsy 
Moth treatments.   

2 5, 15, 19 13, 14, 25 17, 
59 

10 Aquatics Continue to explore road 
decommission and aquatic 
organism passage restoration 
efforts in conjunction with 
project development.  

2 7, 19 4 5 34, 
35 

55, 
54 

Birds Incorporate Cerulean and 
Golden Winged Warbler 
habitat needs into vegetation 
projects. 

3 5, 19 13, 14, 25 18 11 Focal Species No changes. 

4 7, 19 4, 5 25, 
26, 
27, 
28, 
29, 
30, 
31, 
32, 
33, 
36 

16, 
17, 
18, 
19, 
20, 
21, 
22, 
23, 
24 

Threatened and 
Endangered 
Species 

1.Spirea related Forest Plan 
management prescription 
changes. 

2.Development of Round leaf 
birch strategy. 

3.Continue monitoring 
sneezeweed and work towards 
developing post delisting plan. 

5 9, 20 16, 17, 24, 
26 

38, 
41 

26 Recreation, 
Visitor Use and 
Satisfaction 

No changes. 

6 19, 21, 22, 
23 

25, 27, 28, 
29 

NA NA Climate Change Incorporate adaptive 
management strategies for 
climate induced stressors 
during project development 
and selection. Refer to table 14 
for more details. 



 

6 

7 1 NA 2 NA Rare 
Communities and 
Caves 

No changes. 

7 2, 6, 10 1, 2, 3, 9, 
10 

5, 21, 
44 

4, 14, 
31 

Fire No changes – continued 
support of monitoring 
program. 

7 12, 20 16, 17, 26 48 33 Visuals No changes. 

7 13, 20 17, 26 50 34 Heritage No changes. 

7 14, 19 14, 23 54, 
55 

36, 
37 

Soils No changes – continued 
support of monitoring 
program. 

7 14, 16, 20 NA 56, 
62 

NA Minerals / 
Geology 

Process requested oil and gas 
leases. 

7 16, 20 14, 23 63 42 Transportation As capacity allows, complete a 
review of Road Management 
Objectives across the Forest. 

7 2, 3,, 4, 19 1 7, 3, 
15, 
16 

2 Major Forest 
Types and 
Successional 
Habitats  

Continue to increase the pace 
and scale of restoration to 
meet the Jefferson and George 
Washington Forest Plans 
desired conditions for greater 
early successional and late 
open successional 
representation. 

7 18 NA 72, 
73, 
74 

51, 
52, 
53 

Plan 
Implementation  

Consider several Forest plan 
changes for completed 
congressional designations, 
mapping errors and land 
acquisitions.  

8 17 3, 15 67, 
69 

46, 
48 

Land Productivity  Provide opportunities for micro 
after action reviews between 
timber sale administration staff 
and resource specialist to 
convey lessons upon closure of 
timber sales.  

Reinitiate annual quality 
assurance reviews of NEPA 
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document and associated 
implementation of projects. 

9 16 18, 19, 20 60 40 Timber Coordinate efforts to align 
timber program offerings with 
market conditions. 

9 16, 20 19, 20, 26 64 43 Special Uses No changes.  

Forest Supervisor's Certification 
This report documents the results of monitoring activities that occurred through Fiscal Years 2015 – 2019 on 
the George Washington and Jefferson National Forests. Monitoring on some topics is long-term and 
evaluation of those data will occur later in time.  

I have evaluated the monitoring and evaluation results presented in this report. I have examined the 
recommended changes to the 2004 Jefferson and 2014 George Washington Land Management Plans, as 
amended at this time. I therefore consider these Forest Plans sufficient to continue to guide land and 
resource management of the George Washington and Jefferson National Forests for the near future and plan 
a deeper examination of the recommended changes through engagement with resource specialists and the 
public. Information about public engagement sessions will be posted at: https://www.fs.usda.gov/main/gwj.  

This document has been reviewed and preliminarily approved by the Forest Supervisor. The document 
is still in draft form necessitating a few additional data inputs. Once finalized the Forest Supervisor will 
sign it.  

_________________________ 

JOBY P. TIMM  

https://www.fs.usda.gov/main/gwj
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Summary 
The following results reflect updates from data collected from 2015 -2019. New information collected or 
compiled from the last evaluation report 2014 has been incorporated. The 2008-2014 Monitoring and Evaluation 
Report was formatted differently. This section contains the water quality and grazing section of that report. This 
section aims to summarize changes to select watershed conditions due to Forest management activities.  

Monitoring Questions and Indicators 
Jefferson Forest Plan Questions Pertinent to this Section  

5. What is the status and trend in aquatic habitat conditions in relationship to aquatic communities? 

14. Are watersheds maintained (and where necessary restored) to provide resilient and stable conditions to 
support the quality and quantity of water necessary to protect ecological functions and support intended 
beneficial uses? 

15. What are the conditions and trends of riparian area, wetland and floodplain functions and values? 

Jefferson Forest Plan Tasks Pertinent to this Section  

51. Stream stability in reference watersheds compared to stability of streams in watersheds where projects are 
occurring. Conduct pebble count sampling on a subset sample of projects once per year (September – October 
or following a major storm event) using procedure described by Kappesser (2002). Utilize Riffle Stability Index, 
Relative Bed Stability (Kauffman, 1999) and percent finer than 4 millimeters to determine acceptable levels of 
variability or thresholds of concern. Evaluate project watersheds before, during, and after projects and compare 
with reference. 

52. Stream water temperatures in reference watersheds compared to watersheds where projects are occurring 
(maximums and minimums) Install data loggers in all reference watershed streams and use data from them to 
compare with data from managed watersheds. Once a year, conduct statistical analysis to evaluate occurrence 
and significance of differences. 

57. Are State BMPs and Forest Standards being implemented to protect and maintain soil and water resources? 
[36 CFR 219.27(a)(4), 36 CFR 219.12(k)(2)]. Field inspection of project sites following established monitoring 
protocol. Review of sample of project documents and related EAs/EISs for compliance with 

58. Are Standards (BMPs) Effective minimizing non-point source pollution? Sample project activities related to 
BMPs to for effectiveness of BMPs and standards. 1) Visual inspection of implemented standards, 2) Measured 
effects of standards, and/or 3) Aquatic biota inventories. 

1.Status of Select Watershed Conditions 
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61. Are livestock management systems and improvements adequately protecting riparian areas and aquatic 
habitats? Pastures monitored annually for livestock damage 

George Washington Forest Plan Questions Pertinent to this Section 

13. What is the ecological condition and trend of watershed health, including the aquatic ecosystem potential, 
for watersheds identified in the desired condition and/ or objectives of the plan area? 

14. How effective are management actions in moving the National Forest/Grassland toward improving 
watershed health? 

George Washington Forest Plan Tasks Pertinent to this Section 

35. Condition and trend of chemical resilience of watersheds across the Forest as indicated by chemical 
parameters via water quality sampling protocol.  

38. Are State BMPs and Forest Standards being implemented to protect and maintain soil and water resources? 
[36 CFR 219.27(a)(4), 36 CFR 219.12(k)(2)] - Field inspection of project sites following established monitoring 
protocol. Review of sample of project documents and related EAs/EISs for compliance with BMPs and standards. 

39. Are Standards (BMPs) Effective minimizing non-point source pollution? Sample project activities related to 
BMPs for effectiveness of BMPs and standards. 1) Visual inspection of implemented standards, 2) Measured 
effects of standards, and/or 3) Aquatic biota inventories. 

41. Are livestock management systems and improvements adequately protecting riparian areas and aquatic 
habitats? Pastures monitored annually for livestock damage. 

Key Results 
Water Quality  

From 2015 to 2019, 13 projects were monitored for implementation of Forest Plan standards and Best 
Management Practices (BMPs), following the Forest Service National BMP protocols. Projects included timber 
sales, vegetation treatments, recreation, range, roads, minerals, and aquatic ecosystem improvements among 
others. Of 714 monitoring elements, an average 70% showed that implementation met or exceeded BMP 
requirements. On average, 30% showed minor departures from the intent of the BMP. These departures resulted 
from BMPs not installed, operating in wet periods, and erosion controls improperly installed. Lessons from these 
monitoring experiences resulted in expanded soil disturbance monitoring efforts in 2019 (further explored in the 
Soils section of this report), a forestwide soils and BMP training in 2019 and more focused hydrological surveys 
during project development to inform BMP’s layout and implementation.  

Standards and BMP Effectiveness 

Visual monitoring of the effectiveness of Forest Plan standards and Best Management Practices was conducted 
on numerous projects. Of 714 monitoring elements, 49% indicated that BMPs provided adequate or improved 
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protection of soil and water, while 51% indicated minor or temporary impacts on the resources. The most 
common issues were no BMPs installed, poor revegetation of disturbed soils, ineffective drainage structures, and 
ineffective erosion control. Follow-up corrective measures included improvements to drainage structures, 
additional revegetation measures, improved road closures, and proper installation of erosion controls. Yearly 
monitoring results are shown below. 

Table 2. Forest Plan standards and BMP effectiveness, 2015 – 2019 

Year 

Adequate or 
improved 
protection 

Minor or 
temporary 

impact 
Sample 

Size 
2015 80% 20% 5 
2016 33% 66% 3 
2017 33% 66% 3 
2018 50% 50% 2 
2019 no data no data 0 

 

Grazing 

Most of the grazing occurs on the Mt. Rogers National Recreation Area. Each active allotments are inspected 
several times a year for compliance with National and Forest Plan standards for grazing. Results are reported 
yearly in the INFRA Range database. See the FY2008-2014 Monitoring and Evaluation report for a summary of 
aquatic conditions related to grazing, and the Aquatics and Water Quality Report for current Forest trends. 

Between 2015 and 2019, the number of acres grazed in active allotments decreased slightly (Table 3). The 2018 
Lee Grazing decision on the Lee Ranger District removed the Zepp and Moody grazing allotments, as well as the 
Whitting allotments that were in the 100 year floodplain. Reduced grazing in these critical riparian areas greatly 
reduces potential impact of livestock to Cedar Creek, the South Fork Shenandoah River and associated floodplain 
wetlands. In addition, the continued improvements to riparian fencing and off stream watering on grazing 
allotments on the Mount Rogers NRA provide additional protection from livestock impacts. 

Table 3. Annual grazing acreage on the JNF and GWNF 

Year Acres 

2015 8,558 

2016 8,558 

2017 8,558 

2018 8,454 

2019 8,454 
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Recommended Changes  
Grazing  

Continued required maintenance and monitoring of grazing allotments should continue to ensure grazing 
infrastructure is maintained to manage the allotments and protect water features.  

Water Quality  

No changes recommended at this time to water quality management aside from continued support of 
monitoring efforts.
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Summary 
The following results reflect updates from data collected from 2015-2019. New information collected or 
compiled from the last evaluation report 2008-2014 has been incorporated. Acknowledge any results that have 
not been updated since the last monitoring report here and when this update will occur. This section includes 
the, specific habitat conditions, management indicator species (including demand species), old growth, forest 
health, aquatics, and birds sections of the previous report.  

Monitoring Questions and Indicators 
Jefferson Forest Plan Questions Pertinent to this Section  

2. Are landscape and stand level composition, structure, and function of major forest communities within 
desirable ranges of variability? 

4. The status of a select set of the ecological conditions required under § 219.9 to contribute to the recovery of 
federally listed threatened and endangered species, conserve proposed and candidate species, and maintain a 
viable population of each species of conservation concern. 

5. What is the status and trend in aquatic habitat conditions in relationship to aquatic communities? 

7. What are the status and trends of federally listed species and species with viability concerns on the forest? 

19. What is the impact of climate change on the planning area? 

Jefferson Forest Plan Tasks Pertinent to this Section  

6. Trends in MIS populations in relationship to the to major forest community/condition MIS was selected to 
indicate. (See Tables 5-1 in Chapter 5). Annual Breeding Bird Survey occurrence trends for selected MIS 
compared to status and trends in forest cover acreage in Task #3. 

8. How many acres of high-elevation early successional habitats exist and what are the trends in their abundance 
and condition. Map and update changes through periodic routine inventories. Monitor acres and trends. 

9. Trends in MIS populations in relationship to the successional stage habitat condition MIS was selected to 
indicate. (See Tables 5-2 in Chapter 5). Annual Breeding Bird Survey occurrence trends for selected MIS 
compared to successional stage habitat trends in Task #8. 

 2. Status of Select Ecological Conditions 
(Including Terrestrial and Aquatic Ecosystems) 
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11. Acreage of existing and potential old growth by forest community class based on FSVeg data.  

13. Trends in MIS populations in relationship to the terrestrial habitat attributes MIS was selected to indicate. 
(See Tables 5-3 in Chapter 5). Annual Breeding Bird Survey occurrence trends for Pileated woodpeckers 
compared to snag abundance as indicated by trends in late-successional forest communities. See Task #14. 

14. Map and update changes in forest successional conditions and area impacted by insect and disease through 
routine annual inventories. Infer snag and downed wood by the acres of late- successional stage forests and 
mortality due to insects and disease. 

17. Conditions and trends in the overall health of streams including trends in water quality parameters and 
physical habitat conditions in relationship to aquatic communities. Water quality sampling, emphasis on 
nitrogen, sulfur, and mercury compounds. Aquatic macroinvertebrate sampling (EPA's Rapid Bioassessment 
Protocol II (EPA 1989) with modifications by Smith & Voshell (1997)). Systematic stream fish community 
inventories, stream stability, streambed structure and large woody debris as appropriate. Sample selected 
streams on a periodic basis and use fixed sampling points – coordinate location with other aquatic monitoring.  

34. Presence/absence of cerulean warblers in suitable habitats. Using standardized survey methods (CEWAP) 
determine presence/absence of cerulean warbler in optimal habitats. If present, determine habitat relationships. 

35. Presence/absence of golden-winged warblers in suitable habitats. Standardized surveys for Golden-winged 
warblers using transects and playback in high-elevation early-successional habitats. Habitat characterized at 
occupied sites. 

37. Trends in harvest data for demand MIS in relationship to habitat improvement activities for those animals? 
[MIS – 36 CFR 219.19(a)(6)]. (See Table 5-6 in Chapter 5). Collect harvest data from Cooperating State Agency 
related to annual accomplishments for habitat improvement tracked with standard tracking systems. 

George Washington Forest Plan Questions Pertinent to this Section 

1. How are ecological conditions maintaining or making progress towards the LMP desired conditions and 
objectives.  

3. How are management actions maintaining or making progress toward DC for the key characteristics of 
vegetation in the plan area? 

4. How are ecological conditions for selected T&E species, sensitive, or locally rare maintaining or making 
progress toward the LMP desired conditions and objectives? 

5. How are management actions for the recovery of T&E species, conservation of sensitive, and management of 
locally rare achieving LMP objectives? 

6. How are changes in Management Indicator Species and the relationship to their habitats reflecting the 
effectiveness of management activities in achieving desired conditions and objectives? 
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7. What are the status and trends of areas infested by aquatic and terrestrial invasive species on the unit’s plan 
area relative to the desired condition? 

13. What is the ecological condition and trend of watershed health, including the aquatic ecosystem potential, 
for watersheds identified in the desired condition and/ or objectives of the plan area? 

14. How effective are management actions in moving the National Forest/Grassland toward improving 
watershed health? 

25. What is the impact of climate change on the planning area?  

George Washington Forest Plan Tasks Pertinent to this Section 

5. Trends in MIS populations in relationship to the ecological system/condition MIS was selected to indicate. 
Annual Breeding Bird Survey occurrence trends for selected MIS compared to status and trends in forest cover 
acreage in Task #3. 

10. Conditions and trends in the overall health of streams including trends in water quality parameters and 
physical habitat conditions in relationship to aquatic communities. Water quality sampling, emphasis on 
nitrogen, sulfur, and mercury compounds. Aquatic macroinvertebrate sampling (EPA's Rapid Bioassessment 
Protocol II (EPA 1989) with modifications by Smith & Voshell (1997)). Systematic stream fish community 
inventories, stream stability, streambed structure and large woody debris as appropriate. Sample selected 
streams on a periodic basis and use fixed sampling points - coordinate locations with other aquatic monitoring. 

25. Trends in harvest data for demand MIS in relationship to habitat improvement activities for those animals? 
[MIS - 36 CFR 219.19(a)(6)]. (See Table 5-6 in Chapter 5). Collect harvest data from Cooperating State Agency 
related to annual accomplishments for habitat improvement tracked with standard tracking systems 

54. Presence/absence of golden-winged warblers in suitable habitats. Using standardized survey methods, 
determine presence/absence of cerulean warbler in optimum habitats. If present, determine habitat 
relationships. 

55. Presence/absence of cerulean warblers in suitable habitats. Collect harvest data from Cooperating State 
Agency related to annual accomplishments for habitat improvement tracked with standard tracking systems. 

Key Results 
Specific Habitat Conditions 

JNF Plan objectives to maintain high elevation habitat has been met and in terms of early successional habitat 
exceeded, though a combination of grazing, prescribed fire, timber, and permanent grassland/shrubland 
management (Tables 4, 6 and 7). The only key habitat whose objectives have not been met is spruce restoration. 
A decision was signed to release spruce at Laurel Fork on the James River Warm Springs Ranger District which 
will assist in this maintenance of this ecological system on the George Washington National Forest. With key 
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partnerships now established with organizations such as the Southern Appalachian Spruce Restoration Initiative, 
our goal is to increase the pace of spruce restoration in the next 5 years. 

Table 4. JNF high-elevation early successional habitat affected by management activities 

Year 
Acres of Timber 

Regeneration 
Acres of 

Prescribed Fire 

Acres of 
Permanent 
Grassland / 
shrubland 

maintained 
Acres Actively 

Grazed Total Acres 

2004 0 4,367 4,051 5,414 13,832 

2005 163 2,812 4,051 5,414 12,440 

2006 35 501 4,051 5,414 10,001 

2007 25 5,907 4,051 5,414 15,397 

2008 185 6,571 4,051 5,414 16,221 

2009 49 5,717 4,051 5,414 15,231 

2010 271 2,710 4,051 5,414 12,446 

2011 210 0 4,051 5,414 9,675 

2012 62 1,236 4,051 5,414 10,763 

2013 96 6,753 4,051 5,414 16,314 

2014 63 1,704 4,051 5,414 11,232 

2015 0 0 4,051 5,414 9,465 

2016 142 0 4,051 5,414 9,607 

2017 91 4,496 4,051 5,414 14,052 

2018 12 3,962 4,051 5,414 13,439 

2019 304 3,511 4,051 5,414 13,280 

Objective     2,500 

Yearly Average 107 3,140 4,051 5,414 12,712 
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Management Indicator Species 

Listed below are the specific Management indicator species (MIS) that serve as ecological, biological community, 
or special habitat indicators for the Jefferson and George Washington National Forests. The full summaries and 
findings for MIS are included in the supplemental Appendix B – MIS and T&E Population Trends document. 

Table 5. Management Indicator Species 

Forest Plan Species 

Jefferson  Peaks of Otter salamander  

George Washington Cow knob salamander  

Jefferson and George Washington  Pileated woodpecker  

Jefferson and George Washington Ovenbird 

Jefferson and George Washington Chestnut sided warbler 

Jefferson and George Washington Acadian flycatcher 

Jefferson and George Washington Hooded warbler 

Jefferson and George Washington Scarlet tanager  

Jefferson and George Washington Pine warbler  

Jefferson and George Washington Eastern Towhee 

Jefferson and George Washington Eastern wild turkey  

Jefferson and George Washington Black bear 

Jefferson and George Washington White tailed deer 

 

Old Growth  

On the JNF, the acres of existing old growth exceed JNF Plan Objective 13.01 acreages in all community types 
except the Montane Spruce Fir type (Table 6). The total percentage of the Forest that exceeds the age criteria for 
old growth determination has doubled from 7% to 15%. On the GWNF, the acres of old growth has either been 
maintained or increased in all community types except the Hardwood Wetland Forest (Table 6). The reduction 
seen in this community type is a result of a forest type change in the database rather than a harvest in the 
Hardwood Wetland community type. One Old Growth Forest Type (OGFT) group still has no acreage that meets 
the minimum age criteria. That type, Type 37, is the rocky, thin-soiled, excessively drained conifer woodland that 
is found over limestone bedrock and dominated by eastern red cedar. Very few acres of that type exist on the 
GWNF and no management activity is occurring in those acres that would affect stand age.  
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The total percentage of the GWNF that exceeds the age criteria for old growth determination has increased from 
20% in 2004 to 26% in 2014.  

Old growth surveys are completed in plots proposed for regeneration treatments and when it cannot be clearly 
discerned if old growth exists in commercial thinning units. The Forest is working to update this data in FSVeg. 
The old growth survey process was adapted during the 2014 George Washington Forest Plan revision. The Forest 
is seeking opportunities to complete a functional review of that process in FY21 to determine if it is effective and 
yielding quality data. 

As the GWJNF continues to age, greater proportions of the land base will approach old growth classification 
eligibility. Both Forest Plans permit the management of old growth as long as the prescription meets Forest Plan 
desired conditions and an old growth analysis is completed thorough enough to document the direct, indirect 
and cumulative effects to the old growth forest community types proposed for management. The Forest should 
continue to explore options for the analysis of old growth management.   
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Table 6. Existing old growth on the JNF, by old growth community type 
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1 Northern 
Hardwoods 100 2,000 16,850 12% 0.30% 3,289 18,398 18% 0% 14,167 4,085 18,395 22% 1% 14,671 8,400 

2 
Conifer-
Northern 
Hardwood 

140 900 21,350 4% 0.10% 729 14,372 5% 0% 7,398 1,266 21,611 6% 0% 9,176 2,200 

5 Mixed 
Mesophytic 140 4,700 83,990 6% 0.70% 1,453 83,591 2% 0% 54,817 1,112 83,166 1% 0% 60,052 8,500 

13, 
28 

River 
Floodplain/ 
Eastern 
Riverfront 

100 13 320 4% 0.00% 47 479 10% 0% 235 49 317 15% 0% 64 150 

21 Dry- Mesic 
Oak 130 21,800 269,140 8% 3.10% 25,246 268,525 9% 4% 208,927 33,243 265,607 13% 5% 221,421 27,000 

22 Dry and 
Xeric Oak 110 10,300 120,330 9% 1.50% 46,741 120,292 39% 7% 107,275 52,514 121,273 43% 7% 112,044 12,000 

24 
Xeric Pine 
and Pine 
Oak 

100 1,300 41,510 3% 0.20% 14,520 38,472 38% 2% 39,781 21,225 41,725 51% 3% 38,338 3,400 

25 Dry and Dry 
Mesic Oak-

120 8,800 146,670 6% 1.20% 16,291 156,669 10% 2% 135,182 20,152 144,854 14% 3% 133,904 14,700 



 

19 

Pine 

31 Montane 
Spruce-Fir 120 120 4130 3% 0.00% 129 2703 5% 0% 526 534 4,473 12% 0% 4,188 2,100 

- Brush 
Species - - - - - - - - - -  -    - 

Totals   49,993 704,290   7.10% 108,445 703,501   15%   134,180 701,421  19%    

Table 7. Potential and uture acres of old growth on the GWNF by old growth community type 

Old Growth 
Forest Type 

Groups * 
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015  2016 2017 2018 2019 

01 - Northern 
Hardwood 
Forests 

369 369 1,047 1,141 1,141 1,255 1,356 1,412 1,482 1,546 1,619 1,832 1,984 2,270 2,498 4,027 

02 - Conifer & 
North. 
Hardwood 
Forests 

                           

 2a-Hemlock-
North. 
Hardwd 
Subgroup 

1,412 1,412 1,412 1,412 1,412 1,412 1,412 1,412 1,593 1,633 1,633 3,076 3,116 3,131 3,172 3,254 

 2b-Wh. Pine-
North. 
Hardwd 
Subgroup 

9 9 9 9 28 28 28 28 28 28 28 855 865 918 944 1,119 

 2c-Spruce-North. 
Hardwood 
Subgroup 

71 71 71 71 71 71 71 71 71 71 71 118 118 118 118 118 
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05 - Mixed 
Mesophytic 
Forests 

1,542 1,619 3,866 4,009 4,009 4,312 4,906 5,322 5,675 5,822 5,925 6,299 6,429 6,512 6,653 7,001 

10 - Hardwood 
Wetland 
Forests 

78 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

21 - Dry-mesic 
Oak 
Forests 

111,87
9 

118,97
4 

122,4
84 

126,3
67 

129,65
9 

134,12
7 

151,3
60 

155,50
5 161,113 164,884 170,5

32 
173,8

33 
179,1

74 
182,90

5 
187,2

10 
191,6

61 

22 - Dry and 
Xeric Oak 
Woodlands 

80 80 85 85 85 85 271 271 271 312 331 402 402 402 428 428 

24 - Xeric pine & 
Pine-oak 
Forests 

106,07
6 

110,01
1 

111,8
21 

112,5
89 

113,60
2 

114,67
2 

115,2
97 

116,04
2 116,456 116,846 117,2

39 
87,55

9 
90,78

4 93,254 97,09
7 

99,30
0 

25 - Dry & Dry-
mesic Oak-
pine 
Forests 

7,375 7,819 8,198 8,465 9,246 9,684 10,94
3 11,276 11,873 12,192 13,08

5 
23,65

3 
25,53

8 26,724 28,18
6 

30,65
1 

28 - Eastern 
Riverfront 
Forests 

25 25 25 25 25 25 25 25 25 25 25 6 6 6 6 6 

37 – Rocky, Thin-
soil Conifer 
Wood. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total acres 238,34
2 

249,37
2 

249,0
18 

254,1
73 

259,27
8 

265,67
1 

285,6
69 

291,36
4 298,587 303,359 310,4

88 
297,6

33 
308,4

16 
316,23

4 
326,3

06 
337,5

65 

* Names and associated identification numbers are from Forestry Report R8-FR 62.      
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Forest Health 

American Chestnut 

Several American chestnut (Castanea dentata) research and test planting sites have been established in 
cooperation with the USDA Forest Service Southern Research Station, American Chestnut Foundation, and 
American Chestnut Cooperators Research Foundation on both the JNF and GWNF. 

Gypsy Moth 

Gypsy moth populations have been at low levels throughout the Forest for the past 7 years. Aside from the 
relatively small number of acres defoliated in 2009 on both Forests, no defoliation has been detected since 2008 
up to 2014 (table below). The susceptibility and or vulnerability to gypsy moth has been reduced on 
approximately 10,000 acres on both forests as a result of silvicultural activities. 

Table 8. Acres of gypsy moth defoliation by year, by Forest 

 

Gypsy Moth Defoliation 

GWNF JNF Total 

2004 0 0 0 

2005 0 3,030 3,030 

2006 0 2,950 2,950 

2007 26,548 18,897 45,445 

2008 0 0 0 

2009 3,864 8,424 12,288 

2010 0 0 0 

2011 0 0 0 

2012 0 0 0 

2013 0 0 0 

2014 0 0 0 

2015 8,569 0 8,569 

2016 191 54,929 55,120 

2017 0 33,978 33,978 

2018 13,088 12,226 25,314 

2019 23 9,015 9,038 
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Table 9 below displays acres treated for gypsy moth under both the gypsy moth suppression and Slow the Spread 
Projects. Suppression treatments focused on values at risk such as recreation areas, active timber sales (product 
value), and preservation of stump sprouting capability and hard mast production. These efforts have helped 
maintain the species composition in the threatened forested stands. 

Table 9. Acres of gypsy moth treatments by year, by Forest 

Fiscal 
Year 

Pheromone Flake BtK Annual Total 

GWNF JNF Total GWNF JNF Total GWNF JNF Total 

2004 0 5,510 5,510 0 0 0 0 5,510 5,510 

2005 0 10,573 10,573 0 239 239 0 10,812 10,812 

2006 0 6,905 6,905 0 158 158 0 7,063 7,063 

2007 0 28,423 28,423 0 5,540 5,540 0 33,963 33,963 

2008 0 67,225 67,225 0 8,505 8,505 0 75,730 75,730 

2009 0 9,895 9,895 0 15,356 15,356 0 25,251 25,251 

2010 0 3,378 3,378 0 0 0 0 3,378 3,378 

2011 0 5,256 5,256 0 0 0 0 5,256 5,256 

2012 0 549 549 0 0 0 0 549 549 

2013 0 9,361 9,361 0 0 0  9,361 9,361 

2014 0 4,467 4,467 0 0 0 0 4,467 4,467 

2015 0 21,746 21,746 0 0 0 0 21,746 21,746 

2016 0 8,362 8,362 0 0 0 0 8,362 8,362 

2017 0 5,146 5,146 0 0 0 0 5,146 5,146 

2018 0 4,588 4,588 0 0 0 0 4,588 4,588 

2019 0 23,164 23,164 0 349 349 0 23,513 23,513 

 

Hemlock Wooly Adelgid 

Hemlock Wooly Adelgid (HWA) infestations have progressed through both Forests and are now active on the 
Clinch Ranger District in far southwest Virginia. Severe mortality of hemlock is very evident as far south as 
Blacksburg, VA. Hemlock stands are in various stages of decline from Blacksburg south. Approximately 50 to 75 
acres in designated hemlock conservation areas per year on the Clinch Ranger District are treated with a soil 
injection of imidacloprid to preserve intact hemlock populations. 
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Emerald Ash Borer 

Emerald Ash Borer (EAB), a relatively new insect pest, had not been detected on the Forest as of 2014. Active 
trapping has been occurring at selected sites for the past few years. However, this insect pest has been 
documented on privately held lands near the National Forests and it is only a matter of time before we begin to 
see infestation of ash on NFS lands. 

Aquatics 

Water Quality 

Water quality has been systematically monitored on Forest streams since 1987. As expected, the general water 
quality of any given stream is strongly tied to the underlying geology coupled with prevailing air quality. The 
collected data has been used to determine trends and changes in stream water composition related to natural 
and anthropogenic conditions. See the FY2008-2014 M&E report for a summary of water chemistry related to 
improvements in air quality (Webb, 2014), trends in stream water ANC and pH on the Forests (Smith and Voshell 
2013), stream chemistry response to wildfire (Downey & Haraldstadt 2013).  

Between 2015 and 2020, our partner, the Chemistry Department of James Madison University, has analyzed over 
375 water samples collected by the Forest Service from National Forest streams to monitor conditions across the 
Forest. These samples monitor current conditions, and also specific projects on the Forest (Downey 2016; 
Downey 2019a; Downey 2019b; Downey 2020; Teears and Downey 2017). 

There are 42 sites on National Forest within the Virginia Trout Stream Sensitivity Study run through a water 
chemistry lab at University of Virginia (http://swas.evsc.virginia.edu/). The Forest is a partner and collects water 
samples at these sites every quarter; thus, an additional 292 water samples have been collected and analyzed 
since 2015. A recent analysis of long-term trends in water chemistry for all the quarterly sites through 2019 
evaluated changes in chronic and episodic acidification in response to the Clean Air Act and Amendments 
(Scanlon et al. 2020). Over the 1987-2019 timeframe, a majority of the most acid-sensitive streams (those with 
watersheds underlain by siliciclastic bedrock) have experienced reductions in acid neutralizing capacity. 
Meanwhile, stream water pH has increased for all watershed bedrock types. Overall, the steep reductions in 
sulfur deposition over the three decades since the 1990 Amendments have led to a “flushing” of sulfate from 
shallow soils, which has contributed to improved acid/base statue during episodes of high flow. The findings 
suggest that continued low acidic deposition rates will lead to further improvement in stream water quality, with 
the timescales of recovery dependent upon bedrock geology of the watersheds. 

Macroinvertebrates 

Aquatic macroinvertebrate monitoring is also being used as an indicator of the effectiveness of BMPs and Forest 
Standards in protecting water quality and the aquatic biological community. Nine ecological metrics of the 
aquatic macroinvertebrate community are derived from macroinvertebrate samples, and a Macroinvertebrate 
Aggregated Index for Streams (MAIS) (range of scores 0-18) is computed using the nine metrics. Approximately 
140 macroinvertebrate samples have been collected from Forst streams since 2015, with 117 analyzed to date. 
Sample sites were selected downstream of management activity areas to monitor the impacts on stream health 

http://swas.evsc.virginia.edu/
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of projects including but not limited to timber sales and prescribed burns. Other samples were collected to 
create a baseline of stream conditions within the forest.  

See the FY2008-2014 M&E report for a summary of over 1,850 macroinvertebrate samples and a report that 
compared pre-activity macroinvertebrate metrics with post-activity metrics for streams located below timber 
harvests and prescribed burns at various locations across the Forest (Smith and Voshell, 2013). It concluded that 
“management practices are successful at reducing effects on aquatic organisms” from these activities. The 
results showed no decline in macroinvertebrates following timber sales or prescribed burns, while a comparison 
of pre and post stream liming macroinvertebrate metrics showed a significant increase in macroinvertebrate 
health following that management activity. 

Large Woody Debris and Stream Habitat 

Almost 1,000 miles of streams have been surveyed since 1995 using a modified Basinwide Visual Estimation 
Technique (BVET [Dolloff et. al. 1993]) to estimate woody debris loading, percentage of pool and riffle area, and 
the width of the riparian area of streams. The distribution of woody debris was also mapped. These are 
ecologically important physical stream characteristics as described in the desired future condition for GWNF and 
JNF Forest Plans. See the FY2008-2014 M&E report for a summary through 2014. 

These stream inventories were initiated on the GWJNF over 20 years ago to establish a baseline from which to 
monitor for future changes in stream habitat. Over half of the streams in the initial round of inventories fell 
below the desired condition for pool area and nearly three-quarters were below the desired condition for large 
wood. These habitat characteristics are a typical legacy of wholesale logging that was completed over much of 
the forest in the late 19th and early 20th centuries. Where large scale stream habitat improvement projects are 
impractical, remediation tactics focus on reducing sediment and increasing large wood delivery to streams 
through improved watershed and riparian management.  

Without direct manipulation habitats will continue to be shaped by a combination of land management actions 
and natural disturbances. In the short-term the most obvious changes in stream habitat will be related to the 
continued addition of large wood from adelgid infested riparian hemlock stands. To assess these changes, the 
Forest had the Center for Aquatic Technology Transfer (CATT), Southern Research Station, inventory stream 
habitat in selected sections of 15 streams within the Pedlar Ranger District in 1989, 1995, 2005, and 2015 
(Krause et al. 2017). 

Following large floods in 2005, only one stream met the minimum for pool area and another met the minimum 
for large wood. By 2015, one stream met the desired conditions for pool area (though not the same stream as in 
2005), and a handful of streams met the desired condition for large wood, though all streams had increases in 
large wood likely related to the dead and dying hemlocks along most streams. The increased quantities of large 
wood seen during our 2015 inventories, versus 2005, should promote pool habitat creation and complexity. We 
expect this trend of increased large wood to continue due to increased recruitment of hemlock trees being killed 
by the hemlock wooly adelgid, as well as green ash trees being killed by the Emerald ash borer. As habitat 
complexity increases, the likelihood that large wood will remain in place rather than being flushed out during 
high flow events also increases, leading to development of a self-sustaining system. It is possible that pool 
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formation has yet to catch up to the large wood inputs or that total amount or sizes of large wood are not 
sufficient to promote pool formation. Once the hemlocks are gone, future recruitment of large wood will depend 
on other woody species to replace eastern hemlock in near stream riparian areas. Efforts to reverse or mitigate 
habitat degradation effects have been ongoing for decades and will continue into the foreseeable future. In the 
long run, it will prove cost-effective to manage riparian areas to provide a source of large wood for natural 
recruitment. 

Aquatic Organism Passage and Road Decommissioning 

Recent National and Regional attention has focused on the issue of aquatic organism passage. Land managers 
recognized that instream barriers can prevent migration, dispersal, and colonization, leading to genetic isolation 
and possible extirpation. Specifically, culverts at road crossings can be barriers to fish or other aquatic organisms, 
in addition to impeding debris and water during high flow events, causing ecological and infrastructure problems 
(Gibson et al. 2005, Gillespie et al. 2014, Verry 2000). Aquatic organism passage and natural flow regimes were 
specified in both Forest Plans through standards (GW Plan page 4-121, JNF Plan page3-187). See the FY2008-
2014 M&E report for a summary through 2014. Since 2015, approximately 12 road crossings have been either 
replaced or are planned for replacement.  

Dams are also an impediment to aquatic organism passage. In 2017, the Forest partnered with Virginia Dept. of 
Wildlife Resources and Trout Unlimited (TU) and removed a small dam in Passage Creek, and reintroduced wild 
brook trout to the stream reach (Reeser 2017). Also, in partnership with TU, two small dams were removed from 
Bob Downey Branch, and the stream channel restored (Cooper 2020).  

In addition to aquatic organism passage, sedimentation from illegal, poorly designed or poorly maintained roads 
is recognized as a problem (Gillespie et al. 2014, McCaffery et al. 2007, Robinson et al. 2010). Both Forest Plans 
address this through their road standards (GW Plan pages 4-125 through 4-126, JNF Plan pages 3-186 through 3-
187). Since 2015, approximately 5 miles of roads have been decommissioned, and more are planned for 
decommissioning in recent NEPA decisions. 

 Birds  

Cerulean Warblers 

The cerulean warbler (Setophaga cerulea) is a small songbird of the New World warbler family. Adult males have 
pale cerulean blue and white upperparts with a black necklace across the breast and black streaks on the back 
and flanks. They are found in deciduous forests of eastern North America during the breeding season and then 
migrate to forested mountain areas in South America. The cerulean warbler has experienced steep declines in 
the last 30 years and is considered a locally rare species on the George Washington and Jefferson National 
Forests. Using playback call protocols developed by Cornell Laboratory of Ornithology (USFWS 2007), monitoring 
has been conducted on the GWJNF since 2000 to present. Scattered but stable populations have been 
documented on the Clinch, Eastern Divide, Glenwood/Pedlar, James River and Warm Springs Ranger Districts. 
This species is closely associated with mixed mesophytic forests dominated by mature tulip poplars and white 
oaks exhibiting small canopy gaps associated with roads, trails, and disturbances such as ice-storm induced 
treefall and other weather-related blowdowns (Woods et al. 2013). 



 

26 

Golden Winged Warblers  

The golden-winged warbler (Vermivora chrysoptera) has experienced one of the steepest declines of any North 
American songbird. The eastern portion of the breeding populations, primarily in the Appalachian Mountains, 
has declined precipitously and is now largely disjunct from the Midwestern populations (Roth et al. 2012). It is 
considered a locally rare species for the George Washington and Jefferson National Forests. Using play-back 
technology developed by the Cornell Laboratory of Ornithology (Cornell 2000), monitoring has been conducted 
since 2003 on the GWJNFs. Small but stable populations have been documented on the Clinch, Mt. Rogers, 
Eastern Divide, Warm Springs, and North River ranger districts. This species is closely associated with 
grassland/shrubland habitats, with tall grass imbedded with woody vegetation such as blackberry bushes and 
scattered trees nested in a larger landscape of mature wooded habitat. This species uses both 
grassland/shrubland and mature forested habitat during the breeding and post-breeding seasons (Roth et al. 
2012). 

Recommended Changes  
Specific Habitat Conditions 

No changes recommended at this time.  

Management Indicator Species (including demand species),  

The only recommendation for management indicator species is in regards to Cow Knob Salamander - Continue 
conducting field surveys, and coordinating with cooperators to conduct field surveys, to better refine the range, 
elevation limits, and habitat needs of the Cow Knob salamander. Continue monitoring the effects of 
management activities. 

Old Growth 

Complete a functional review to determine the efficacy and consistency of the old growth survey process. This 
process should include public stakeholders. As part of this effort develop a framework for the analysis of 
proposed management to old growth.  

Explore options and methodologies to analyze direct, indirect and cumulative impacts to existing old growth if 
proposed for mechanical treatments. 

Forest Health 

The southern front of the Gypsy Moth Spread has breached past the Jefferson and now includes other Forests in 
the Southern Region. The GWJNF could seek opportunities to work collaboratively across Forest boundaries with 
the Regional office to develop a programmatic approach to providing NEPA coverage for annual Slow the Spread 
Gypsy Moth treatments.  Trap counts spurring the need to treat with aerial hormone applications on the 
Jefferson are likely to continue to annually occur and this approach to the NEPA process would allow for 
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flexibility and efficiencies in documenting those treatments. It is recommended that this occur with Regional 
Office, National Forests in North Carolina, the Cherokee National Forest and the Forest Health Program 
involvement. 

Aquatics 

Continue to explore road decommission and aquatic organism passage opportunities during project 
development. The Forest should continue to support water quality monitoring that is critical to understanding 
the Forest land base impact to reference and impaired watersheds.  

Birds  

Focus vegetation management activities to continue to provide critical habitat to cerulean and golden-winged 
warblers. Specifically small canopy gaps in tulip poplar and oak systems for cerulean warblers and the 
management of existing and the further development of grassland/shrubland habitats, with tall grass imbedded 
with woody vegetation such as blackberry bushes and scattered trees nested in a larger landscape of mature 
wooded habitat for golden winged warblers. 
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Summary 
Brook trout was identified as a focal species for the George Washington and Jefferson Forest Plans after 
the last monitoring report as a result of an administrative change in 2016 to make the plans compliant 
with the 2012 Planning Rule, therefore this is a new section not present in the previous 2008-2014 
Monitoring and Evaluation Report. Previous brook trout had been identified as a Management Indicator 
Species.  

Monitoring Questions and Indicators 
Jefferson Forest Plan Questions Pertinent to this Section  

5. What is the status and trend in aquatic habitat conditions in relationship to aquatic communities? 

19. What is the impact of climate change on the planning area? 

Jefferson Forest Plan Tasks Pertinent to this Section  

18. Trends in presence and abundance of wild trout in relation to acidification of stream systems and the 
application of mitigating measures. Sample selected streams on a periodic basis for wild trout and pH in 
high elevation streams using systematic stream fish community inventories. 

George Washington Forest Plan Questions Pertinent to this Section 

13. What is the ecological condition and trend of watershed health, including the aquatic ecosystem 
potential, for watersheds identified in the desired condition and/ or objectives of the plan area? 

14. How effective are management actions in moving the National Forest/Grassland toward improving 
watershed health? 

25. What is the impact of climate change on the planning area?  

George Washington Forest Plan Tasks Pertinent to this Section 

11. Trends in presence and abundance of wild trout in relation to acidification of stream systems and the 
application of mitigating measures. Sample selected streams on a periodic basis for wild trout and pH in 
high elevation streams using systematic stream fish community inventories. 

 3. Status of Focal Species to Assess 
Ecological Conditions  
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Key Results 
The result are included in the supplemental Appendix B – MIS and T&E Population Trends document. 

Recommended Changes  
No changes are recommended at this time.  
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Summary 
The results for this section are located in Appendix B – MIS and T&E Population Trends document which includes 
updates from data collected from 2015 – 2019. This section includes the threatened and endangered species 
sections of the previous Monitoring and Evaluation report from 2014.  

Monitoring Questions and Indicators 
Jefferson Forest Plan Questions Pertinent to this Section  

7. What are the status and trends of federally listed species and species with viability concerns on the forest? 

19. What is the impact of climate change on the planning area? 

George Washington Forest Plan Questions Pertinent to this Section 

4. How are ecological conditions for selected T&E species, sensitive, or locally rare maintaining or making 
progress toward the LMP desired conditions and objectives? 

5. How are management actions for the recovery of T&E species, conservation of sensitive, and management of 
locally rare achieving LMP objectives? 

Jefferson Forest Plan Tasks Pertinent to this Section  

36. Trends in recovery of T&E species, and status and distribution of some viability concern species that are not 
specifically identified under other elements. Species targeted under this element will be determined through 
periodic review of each species’ status and conservation priority. [36 CFR 219.19 (a)(7)]. Various methods will be 
used as appropriate to the species or species group to monitor status, trends and distribution (refer to the PETS 
Inventory and Monitoring Handbook). 

Table 10. Jefferson Forest Plan and George Washington Forest Plan Threatened and Endangered Species Tasks 

Jefferson National Forest 
Monitoring Task 

George Washington National 
Forest Monitoring Task 

Species (Population status of below 
species and progress towards 

recovery). 

25 N/A Blackside dace 

26 17 James spiny mussel 

4. Status of Ecological Conditions that 
Contribute to the Recovery of Federally Listed 

Threatened and Endangered (T&E) Species 
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27 24  Northern flying squirrel  

28 19 Indiana bat 

29 20  Northeastern bulrush 

30 N/A Virginia spirea  

31 N/A Small-whorled pogonia  

32 N/A Round leaf birch 

N/A  16 Shale barren rock cress 

N/A 18 Virginia big-eared bat 

N/A 21 Virginia sneezeweed 

N/A 22 Swamp pink 

N/A 23 Smooth coneflower 

 

Additional T&E species that are considered in Appendix B that are not specifically identified through a 
monitoring tasks or Forest Plan objectives include water shrew Allegheny woodrat (Neotoma magister), 
Southern water shrew (Sorex palustris), Southern rock vole (Microtus chrotorrhinus).  

Key Results 
Key results for the above federally–listed threatened and endangered species are included in the supplemental 
Appendix B – MIS and T&E Population Trends document. 

 Recommended Changes  
For all T&E it is recommended to establish and maintain periodic monitoring schedules to allow for reliable 
detection of population trends. 

Spirea - The 2004 JNF Plan provides contradictory direction for Spirea. On the one hand it states that all known 
locations of Virginia spiraea will be allocated as management prescription 4D, Special Biological Area (SBA) 
designation. However, only part of the Guest River population is in the SBA, with the rest being in 2C3 Eligible 
Recreational River designation. The North Fork Pound River population is not addressed in the Revised LRMP and 
is in a management prescription 11 Riparian Corridors designation. It is recommended that consideration be 
given to including these two populations in SBAs.  
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The Chimney Cliffs/Russell Fork population is on land allocated to management prescription 9F Rare 
Communities. To make it consistent with the other populations and with Plan direction, it is recommended that 
the Chimney Cliffs/Russell Fork Rare Community Rare Community designation be changed to Special Biological 
Area. The Pound River population was found to not occur on the national forest, in fact it was previously owned 
by the Forest Service but exchanged to the U.S. Army Corps of Engineers (Corps).  

Round leaf birch - It is recommended that the Forest work cooperatively with U.S. Fish and Wildlife Service to 
develop a meaningful strategy to encourage natural regeneration of Betula uber (Round leaf birch) in progeny 
plots. Progeny plots were established between 1984 and 1987, meaning that the existing mature B. uber trees 
are 33-36 years old as of calendar year 2020. The average life expectancy of B. uber is only 50 years, so there is 
an urgent need to establish a new cohort while existing mature individuals remain alive and reproductive.  

Sneezeweed - Continue monitoring H. virginicum element occurrences, and work with U.S. Fish and Wildlife 
Service to develop draft post-delisting monitoring plan in case the species is ultimately delisted. Continue to 
protect H. virginicum habitat to ensure viability of the species (thus reducing the likelihood of the species 
needing to ever be re-listed) as well as other sensitive or unique biological resources in the vicinity.
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Summary 
In this section visitor use and satisfaction on the Forest was measured through a survey. These results help the 
Forest to prioritize areas in need of management attention for recreation opportunities. The following results 
reflect updates from data collected from 2016. This includes the recreation section of the previous 2014 report.  

Monitoring Questions and Indicators 
Jefferson Forest Plan Questions Pertinent to this Section  

9. Are high quality, nature-based recreation experiences being provided and what are the trends? 

20. What changes are occurring in the social, cultural, and economic conditions in the areas influenced by 
national forests in the region? 

Jefferson Forest Plan Tasks Pertinent to this Section  

38. Results and trends in user satisfaction ratings [36 CFR 219.21(a)]. Analysis of NVUM customer satisfaction 
data for Day Use, Overnight General Forest Area, and Wilderness programs and local Customer Satisfaction 
survey tools. 

41. Are the following recreation opportunities being increased: wildlife/ bird viewing, photography, interpretive 
opportunities, nature trails, day use and group facilities, water-based facilities, nonmotorized trails, OHV routes, 
ATV systems, Special Interest Areas? Review of construction, reconstruction, and maintenance of facilities plans 
and accomplishments. Check of INFRA inventory. 

George Washington Forest Plan Questions Pertinent to this Section 

16. What is the status and trend of settings and opportunities provided by the NFS unit compared to Desired 
Conditions stated in the LMP? 

17. How are management actions maintaining or improving Desired Conditions for settings and opportunities 
provided by the NFS unit, including contributions to sustaining social systems within the unit’s LMP analysis 
area? 

24. Is the road and trail system serving its intended purposes and addressing recreational demands? 

26. What changes are occurring in the social, cultural, and economic conditions in the areas influenced by 
national forests in the region? 

 

 

5. Status of Visitor Use and Satisfaction 
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George Washington Forest Plan Tasks Pertinent to this Section 

26. Results and trends in user satisfaction ratings [36 CFR 219.21(a)]. Analysis of NVUM customer satisfaction 
data for Day Use, Overnight General Forest Area, and Wilderness programs and local Customer Satisfaction 
survey tools. 

Key Results 
User Satisfaction 

The National Visitor Use Monitoring program (NVUM) is conducted on the George Washington and Jefferson 
National Forests every 5 years. Surveys of exiting recreationists are conducted at developed recreation overnight 
sites, developed recreation day use sites, general forest areas (including trails and FS roads), designated 
Wildernesses, and viewing corridors. NVUM methodology and analysis is explained in detail in the research 
paper entitled: Forest Service National Visitor Use Monitoring Process: Research Method Documentation; 
English, Kocis, Zarnoch, and Arnold; Southern Research Station; May 2002 available at 
http://www.fs.fed.us/recreation/programs/nvum. Final NVUM reports for the George Washington and Jefferson 
National Forests are also available at that website. 

The last NVUM surveys occurred in Fiscal Years 2011 and 2016 and includes visitor satisfaction ratings for 
national forest visits. The data from these reports is used to assess trends in user satisfaction. The two national 
forests are combined as one in this research. 

The percent of survey respondents that indicated they were very satisfied with their national forest recreation 
visit declined from FY2011 and FY2016, shifting to the somewhat satisfied rating. The percent of very dissatisfied 
trended slightly upward toward somewhat dissatisfied in that same time period. 

Table 11. User Satisfaction Ratings 

Visitor Satisfaction Rating FY 2011 – Percent of 
National Forest Visits 

FY 2016 – Percent of 
National Forest Visits 

Very Satisfied 81.2% 77.4% 

Somewhat Satisfied 12.0% 16.6% 

Neither Satisfied nor Dissatisfied 3.5% 3.6% 

Somewhat Dissatisfied 1.3% 2.2% 

Very Dissatisfied 1.9% 0.1% 

 100.0% 
 
Recreation Opportunities  

Recreation opportunities for trails and dispersed recreation such as wildlife/bird viewing, wildlife and nature 
photography, trails, hunting, fishing, water access for kayaking and canoeing, and special interest areas remained 

http://www.fs.fed.us/recreation/programs/nvum
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relatively flat over the last five years. On the Clinch Ranger District, portions of trails in the vicinity of Cave 
Springs Recreation Area on the Clinch Ranger District were closed in 2018 and 2019 for public safety; a portion of 
the Little Stony National Recreation Trail was also closed during this time due to storm damage. Designation of 
the Raccoon Branch Wilderness displaced mountain-bikers that used a trail within that area. The 4.9 mile Valley 
Divide Trail was constructed outside of the Wilderness so that this mountain biking use may continue in this 
area.  

Developed recreation experienced a slight decline in opportunities between 2015 and 2019. The operating 
season for some developed recreation areas were shortened, particularly Beartree and Grindstone recreation 
areas operated by a private company under a special use permit. Angler access at Beartree Lake was not 
impacted. Bark Camp family campground on the Clinch Ranger District remained closed for two summers due to 
water system problems, and Cave Springs Recreation Area was closed for one year due to reduced Forest Service 
capacity. The swimming opportunity at High Knob Lake was ceased in 2019, however the day use area did not 
close. Two other swim sites on the Clinch RD, Cave Springs and Phillips Creek beaches, experienced temporary 
closures throughout 2019 due to repairs needed and concerns of potentially unsafe water quality for swimming. 
Wolf Creek Day Use Area picnic sites were removed and the vault toilet building closed; the site still has a group 
picnic shelter and serves as a trailhead. Campgrounds throughout the Jefferson National Forest experienced 
short-term temporary reduced services and closures due to sporadic water system repair needs which grew 
more frequent during this monitoring period as infrastructure grew older.  

Sites that include interpretive opportunities remained open, however interpretive programs grew less frequent 
at locations like Glen Alton, Pandapas Pond, Grindstone, and Green Cove Station. The condition of interpretive 
signs declined across the national forest, making it more challenging for visitors to experience and enjoy self-
guided interpretive opportunities. The exception is the addition of new interpretive signs at Birch Knob 
Observation Tower on the Clinch Ranger District, and addition of a QR code to scan at the Cascades Trail 
information kiosk to view an interpretive video about geology of that site.  

Recommended Changes  
No changes are recommended at this time. 
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Summary 
The following results reflect updates from data collected from 2015 - 2019. New information collected or 
compiled from the last evaluation report in 2014 has been incorporated. The 2016 administrative change 
completed to both the George Washington and Jefferson Forest Plans brought them into compliance 
with the 2012 planning rule. This resulted in new climate change focused questions that were not 
covered in the previous 2014 Monitoring and Evaluation report.  

Monitoring Questions and Indicators 
Jefferson Forest Plan Questions Pertinent to this Section  

19. What is the impact of climate change on the planning area? 

21. How has climate variability changed and how is it projected to change across the region? 

22. How is climate variability and chance influencing the ecological, social, and economic conditions and 
contributions provided by plan areas in the region? 

23. What effects do national forests in the region have on a changing climate? 

George Washington Forest Plan Questions Pertinent to this Section 

25. What is the impact of climate change on the planning area? 

27. How has climate variability changed and how is it projected to change across the region? 

28. How is climate variability and chance influencing the ecological, social, and economic conditions and 
contributions provided by plan areas in the region? 

29. What effects do national forests in the region have on a changing climate? 

Key Results 
Climate Variability and Projected Changes 

This climate summary is from the Southern Region Broad-Scale Monitoring strategy and is based on 
climate models originally developed for the United Nations Intergovernmental Panel on Climate Change, 

6. Measurable Changes Related to Climate 
Change and Other Stressors  
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downscaled by Pierce et al.1 and available from the USDA Southeast Climate Hub’s Climate by Forest tool 
which is an adaptation of the National Oceanic and Atmospheric Administration’s Climate Explorer.2 The 
Climate by Forest tool produces graphs and tables showing historic and future projected conditions for 
two possible greenhouse gas emissions scenarios. 3 MQ22 will be addressed and evaluated through the 
Region 8 Broader-Scale Monitoring Strategy, which the Forest will incorporate into the Sumter 
Monitoring Reports. 

About the data—the climate data considered in this report are based on both historical observations and 
future projections: 

Historic climate— for all observed data, the gray bars are plotted with respect to the 1961-1990 
mean.4 The black line shows gridded historical observations. 

Future climate: The modeled future climate projections are Localize Constructed Analogs 
(LOCA) downscaled from the Coupled Model Intercomparison Project Phase 5 (CMIP5) model 
realizations. This includes the hindcast (historical) and the projected (future) climate for the 
RCP4.5 (low) and RCP8.5 (high) emission scenarios. Each year, the range is defined by the highest 
and lowest model values for that year across all 32 models and the central line represents the 
weighted mean across all models.5,6  

How the results are produced—the results summarized in this section represent an analysis area defined 
by a bounding box surrounding the Ridge and Valley ecological subsection (RV – M221Aa7). Data are 
retrieved dynamically from a NOAA-funded site at Cornell University (DeGaetano et al.8). 

 

1 Pierce, D. W., D. R. Cayan, and B. L. Thrasher, 2014: Statistical downscaling using Localized Constructed Analogs 
(LOCA). Journal of Hydrometeorology, volume 15, page 2558-2585. 

http://loca.ucsd.edu/~pierce/IEPR_Clim_proj_using_LOCA_and_VIC_2016-06-13b.pdf 
2 U.S. Federal Government. 2018. U.S. Climate Resilience Toolkit Climate Explorer. [Online] https://climate-explorer2.nemac.org 
Accessed August 8, 2018. 
3 U.S. Forest Service. 2018. U.S. Climate By Forest (adaptation of Climate Resilience Toolkit Climate Explorer). [Online] http://climate-by-
forest.nemac.org Accessed August 8, 2018. 
4 https://www.esrl.noaa.gov/psd/data/gridded/data.livneh.metvars.html 

5 Taylor K. E., Stouffer R. J., Meehl G. A. (2012): An overview of CMIP5 and the experiment design. Bulletin of the American Meteorological 
Society, 93, 485-498, doi:10.1175/bams-d-11-00094.1. 

6 Sanderson,B.M. and M.F.Wehner (2017):Weighting strategy for the Fourth National Climate Assessment.In: Climate Science Special Report: A 
Sustained Assessment Activity of the U.S. Global Change Research Program [Wuebbles, D.J., D.W. Fahey, K.A. Hibbard, D.J. Dokken, B.C. 
Stewart, and T.K. Maycock (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, pp. 644-653. 

7 Keys, J.E.; Cleland, D.T.; McNab, W.H. 2007. Delineation, peer review, and refinement of subregions of the conterminous United States. Gen. 
Tech. Report WO-76A. Washington, DC: U.S. Department of Agriculture, Forest Service. 11 p. 

8 DeGaetano, A.T., W. Noon, and K.L. Eggleston (2014): Efficient Access to Climate Products in Support of Climate Services using the Applied 
Climate Information System (ACIS) Web Services, Bulletin of the American Meteorological Society, 96, 173–180 

http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-14-0082.1
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-14-0082.1
http://loca.ucsd.edu/%7Epierce/IEPR_Clim_proj_using_LOCA_and_VIC_2016-06-13b.pdf
https://climate-explorer2.nemac.org/
http://climate-by-forest.nemac.org/
http://climate-by-forest.nemac.org/
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Best Available Science—these results represent the best available scientific information for evaluating 
climate, but limitations must be understood to make meaningful interpretations: 

Accuracy and precision— One may assess model performance by comparing model 
reconstructions of the historical period with historical observations. For this evaluation, the 
envelope of model realizations used to reconstruct historical conditions aligned very well with 
the gridded historical observations themselves (Figure 1 and 2). The same models that produced 
accurate historical reconstructions were used to develop climate projections based on specific 
emissions pathways. By using results from multiple models (i.e., model agreement/uncertainty), 
this analysis incorporates a diversity of scientific approaches to modeling the climate system. 
This analysis is agnostic about how best to represent the physics of the coupled ocean and 
atmosphere, its sensitivity to greenhouse gases, and resultant climate changes that emerge at a 
regional level or at the scale of analysis used here. The methods used here are not concerned 
with examining precise conditions in a specific year in the future. Instead, we analyze a 
weighted average of model results to provide general guidance about trends and trajectories 
that are well-supported by modeling studies. 

The accuracy of model results relates most closely to future emissions, which themselves will be 
determined by future human decisions. Human decisions about greenhouse gas emissions 
cannot be accurately modeled, so the Climate by Forest tools adopts two emissions pathways 
that are frequently used in climate science.  

Each interpretation section in this report addresses these characteristics of accuracy and 
precision. There are other limitations of these data that are inherent to the systems, models, 
and assumptions used to develop them that are not readily assessed, but should be considered 
contextually as these are considered alongside other sources of information, including findings 
from peer-reviewed literature and local expertise.  

Reliability—the results presented in this report are based on peer-reviewed science being widely 
applied within the National Climate Assessment. 9  

Relevance—Relevance is assessable through geographic and attribute-level considerations. The 
Climate by Forest tool summarizes results at the ecological subsection scale, which is not 
perfectly coincident with the boundaries of our area of interest (i.e., George Washington and 
Jefferson National Forests), but given the coarseness of the climate data and other sources of 
uncertainty, the selected subsection (RV – M221Aa) provides a representative sample that can 
be reasonably applied to the area of interest as a whole and represents areas that, at least 
historically, have similar climates. While there are additional climate variables that are relevant 

 

 

9 https://science2017.globalchange.gov/downloads/ 

https://science2017.globalchange.gov/downloads/
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to the mission and operations of the George Washington and Jefferson National Forests, the 
selected attributes cover the major physical variables of temperature and precipitation and give 
sufficient insight into potential influences on resources and management activities. 

 

Figure 1. Ridge and Valley ecological subsection (Keys et al. 2007) 

Temperature  

Both greenhouse gas concentration pathways (i.e., RCP4.5 and RCP8.5) indicate that by mid-century 
(2036-2065 compared with 1961-1990 baseline) RV – M221Aa would see statistically significant 
increases in the average daily maximum and minimum temperatures, increases in the average number 
of days per year above 90F, and a decrease in the average number of days with lows below freezing 
(32F) per year across all levels of model uncertainty (Table 12; Figure 2):  

• The projected change in average daily maximum temperature is a mean increase of 2.6F to 2.9F 
across RCP4.5 to RCP8.5, respectively, while average daily minimum temperature are expected 
to increase by a mean of 4.2F to 5.2F across the same scenarios.  

• The number of days per year with maximum temperature above 90F show a mean increase of 
about 30 to 39 days across RCP4.5 to RCP8.5, respectively. The number of days per year with 
minimum temperature below 32F show a mean decrease of about 24 to 29 days for RCP4.5 and 
RCP8.5, respectively. 
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Table 12. Projected range of change in temperature variables by the period 2036-2065, using RCP 
4.5 and RCP 8.5 over the 1961-1990 baseline period for the George Washington and Jefferson 

National Forest.  

    Ridge and Valley Ecoregion 
Variable   Min Mean Max 
Average Daily Maximum 
Temperature (F) 

RCP 4.5 Change 1.1 2.6 5.0 
95% Confidence 
Interval 0.8 0.7 1.3 
Statistical Significance S S S 
RCP 8.5 Change 1.5 2.9 5.1 
95% Confidence 
Interval 0.7 0.5 1.3 
Statistical Significance S S S 

Average Daily Minimum 
Temperature (F) 

RCP 4.5 Change 3.7 4.2 4.9 
95% Confidence 
Interval 0.4 0.2 0.4 
Statistical Significance S S S 
RCP 8.5 Change 4.7 5.2 5.7 
95% Confidence 
Interval 0.4 0.4 0.5 
Statistical Significance S S S 

Average Days per Year 
Maximum Temperature 
above 90F 

RCP 4.5 Change 6.5 29.8 53.1 
95% Confidence 
Interval 0.8 1.6 4.0 
Statistical Significance S S S 
RCP 8.5 Change 12.0 39.3 62.4 
95% Confidence 
Interval 2.1 3.2 4.5 
Statistical Significance S S S 

Average Days per Year 
Minimum Temperature 
below 32F 

RCP 4.5 Change -28.4 -23.5 -21.8 
95% Confidence 
Interval 3.6 1.6 2.7 
Statistical Significance S S S 
RCP 8.5 Change -31.3 -28.5 -25.8 
95% Confidence 
Interval 4.0 2.1 3.1 
Statistical Significance S S S 

S = Statistically significant at the 95% (or higher) confidence level. NS = Not statistically 
significant at the 95% confidence level. The 95% confidence interval is plus or minus (+/-). 
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(A) Average Daily Maximum Temperature (B) Average Daily Minimum Temperature 

  
(C) Days per Year with Maximum Temperature above 90 
degrees F 

(D) Days per year with minimum temperature below 32 
degrees F 

  

 

Figure 2. Projected temperature variables for the RV – M221Aa under RCP 4.5 and RCP 8.5 for (A) 
average daily maximum temperature, (B) average daily minimum temperature, (C) days per year 

with maximum temperature above 90 degrees F, and (D) days per year with minimum temperature 
blow 32 degrees F. 
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Precipitation 

Changes in total precipitation and number of dry days per year for the RV – M221Aa are less clear than 
temperature. While both scenarios show a statistically significant increase in precipitation, and the 
number of dry days are expected to increase, results are not significant for the minimum change in dry 
days (table 13; figure 3):  

- Increases in mean total precipitation of 2.6 to 2.9 inches are projected for RCP4.5 and RCP8.5, 
respectively.  

- The number of dry days per year show a mean increase of about 3 to 4 days across RCP4.5 to 
RCP8.5, respectively, but results are not significant for the minimum for either scenario. 

- Storm events associated with heavy rainfall are becoming more regularly occurring results in 
recurring, annual forestwide road damage that. Federal Highways provides funding assistance to 
address these damages in some situations.  

Table 13. Projected range of change in precipitation variables by the period 2036-2065, using RCP 
4.5 and RCP 8.5 over the 1961-1990 baseline period for the George Washington and Jefferson 

National Forest.  

    Ridge and Valley Ecoregion 
Variable   Min Mean Max 
Average Number of Dry Days 
per Year 

RCP 4.5 Change -0.9 2.9 7.9 
95% Confidence Interval 2.6 1.5 2.9 
Statistical Significance NS S S 
RCP 8.5 Change 1.7 4.1 9.1 
95% Confidence Interval 2.4 1.1 2.7 
Statistical Significance NS S S 

Average Total Annual 
Precipitation (in) 

RCP 4.5 Change 1.1 2.6 5.0 
95% Confidence Interval 0.8 0.7 1.3 
Statistical Significance S S S 
RCP 8.5 Change 1.5 2.9 5.1 
95% Confidence Interval 0.7 0.5 1.3 
Statistical Significance S S S 

S = Statistically significant at the 95% (or higher) confidence level. NS = Not statistically significant at 
the 95% confidence level. The 95% confidence interval is plus or minus (+/-). 
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(A) Average Number of Dry Days per Year (B) Average Total Annual Precipitation 

  

 

Figure 3. Projected precipitation variables for the RV – M221Aa under RCP 4.5 and RCP 8.5 for (A) 
average total precipitation and (B) average dry days. 

Discussion and Findings 

- Temperature— Projections suggest that future warming is expected, resulting in 30-39 more 
days above 950 and 24-29 fewer freezing days per year. 

- Precipitation—Precipitation was historically variable and will likely continue to be variable from 
one year to the next. There does appear to be a trend toward a modest increase in total 
precipitation, with a small reduction in the number of dry days per year, suggesting that 
precipitation events may be less frequent but more intense. 

Recommended Changes  

Adaptive Management Considerations 

Forestlands across the Southern region are experiencing increased threats from fire, insect and plant 
invasions, disease, extreme weather, and drought. Scientists project increases in temperature and 
changes in rainfall patterns that can make these threats occur more often, with more intensity, and/or 
for longer durations. Although many of the effects of future changes could be negative, natural resource 
management can help mitigate these impacts. Responses informed by the best current science enable 
natural resource professionals within the Forest Service to better protect the land and resources and 
conserve the region’s forestlands into the future.  
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The table below provides a summary of climate related findings and potential responses. Several 
resource areas from other sections of this report are included in this table. The table outlines 
considerations for those resources areas to create adaptive management resiliency strategies in regards 
to climate induced changed. This table was developed using the USDA Forest Service’s TACCIMO tool 
fact sheets for the George Washington and Jefferson National Forests. These considerations are holistic 
in nature and can be utilized to develop and in the development of projects.  

Table 14. Summary of findings and adaptive management considerations. 

Resource Area Findings 
Adaptive Management 

Considerations 

Forest Health 

 

Invasive and aggressive plant 
and insect species may 
increasingly outcompete or 
negatively affect native species 
in the future. Winter freezes 
currently limit many forest 
pests, but higher temperatures 
will likely allow these species 
to increase. Destructive 
insects, such as southern pine 
beetles, will be better able to 
take advantage of forests due 
to factors such as increased 
drought. Certain invasive plant 
species found in these forests, 
including kudzu, Japanese 
honeysuckle, and Amur 
honeysuckle are expected to 
increase dramatically as they 
are able to tolerate a wide 
range of harsh conditions, 
allowing them to rapidly move 
into new areas. 

Manage tree densities through 
practices such as thinning and 
prescribed fire to maximize 
carbon sequestration and 
reduce the vulnerability of 
forest stands to water stress, 
insect and disease outbreaks, 
and fire. 

 

Continually monitor for new 
invasive species moving into 
areas where they were not 
traditionally found, especially 
following events such as 
hurricanes and fire. 

Plant Communities 

 

Heat stress may limit the 
growth of some southern pines 
and hardwood species. 
Stresses from drought and 
wide-scale pest outbreaks have 
the potential to cause large 
areas of forest dieback. 

Include a range of ages and 
species in forests to lessen 
potential loss from drought or 
infestation. 
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Resource Area Findings 
Adaptive Management 

Considerations 

Intensified extreme weather 
events, such as hurricanes, ice 
storms, and fire, are also 
expected to lead to changes in 
plant community composition. 
Populations of some rare or 
endemic plants may be 
disproportionately impacted. 
Species more resistant to these 
disturbances, such as longleaf 
pine, will be more resilient to a 
changing climate. 

Animal Communities 

 

Wildlife species will be affected 
in different ways. Amphibians 
may be most at risk, due to 
dependencies on moisture and 
cool temperatures that could 
be altered. Increasing water 
temperatures will also likely 
decrease populations of brook 
trout and greater ambient 
temperatures may also be 
harmful to the endangered 
Indiana bat. Alternatively, 
mammals such as deer and 
black bears may increase due 
to higher survival rates during 
warmer winters. 

Maintain piles of natural 
woody debris in areas of high 
amphibian diversity to 
supplement habitats that 
retain cool, moist conditions. 

 

Create habitat corridors; assist 
in species movement; increase 
National Forest management 
unit sizes and identify high-
value conservation lands 
adjacent to National Forests. 

Extreme Weather 

 

The potential for severe storms 
is expected to increase in the 
future, including more intense 
hurricanes making landfall in 
the southern US. Extended 
periods of extreme high 
temperature and drought may 
lead to drier forest fuels which 
will burn more easily and 
contribute to larger and more 

Identify areas that provide 
particularly valuable 
ecosystem services, like timber 
harvest or carbon 
sequestration, and are also 
vulnerable to extreme 
weather, like hurricanes or 
fires. Then plan conservation 
strategies accordingly to 
mitigate for extreme weather 
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Resource Area Findings 
Adaptive Management 

Considerations 

frequent wildfires. More cloud-
to-ground lightning due to 
warming may also increase 
wildfire ignitions. 

impacts and payment for 
ecosystem service programs. 

 

Prescribed burning can also be 
a management option for 
reducing the impacts of any 
future increases in wildfire 
potential emanating from 
climate change. 

Water Resources 

 

Shifts in rainfall patterns will 
lead to periods of flooding and 
drought that can significantly 
impact water resources. 
Increases in heavy downpours 
and more intense hurricanes 
can lead to greater erosion and 
more sedimentation in 
waterways. Increased periods 
of drought may lead to poor 
water quality. 

Focus attention on and near 
smaller, isolated water systems 
that are more vulnerable and 
may not be able to absorb and 
benefit from wildfires and 
heavy rains that cause large 
floods or debris flow. 

Restore and reinforce 
vegetation in headwater and 
marsh areas to help alleviate 
runoff of sediment during 
heavy rain; reduce climate-
induced warming of water; and 
decrease water sensitivity to 
changes in air temperature. 

Recreation 

 

Environmental changes may 
negatively impact recreational 
experiences due to changes in 
the plant and animal 
communities that make those 
experiences unique. More days 
above freezing could increase 
tick and mosquito populations 
throughout the year, leading to 
an increase in vector-borne 
illness. With more days of 
extreme heat, recreation areas 

Examine the goals for a water 
system or area of land when 
considering changing 
dynamics. For example, a 
stream managed mostly for 
recreation must balance the 
demand for rainbow trout 
from anglers with other 
aquatic and terrestrial impacts.  



 

47 

Resource Area Findings 
Adaptive Management 

Considerations 

could see decreased use in the 
summer if temperatures 
impact visitor comfort. 
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Summary 
This includes the rare communities and caves, fire, visuals, heritage, soils, minerals / geology, transportation, 
timber (portions of the timber section), successional habitats, major forest types and plan implementation 
efficiency and effectiveness sections from the previous 2014 Monitoring and Evaluation report.  

Monitoring Questions and Indicators 
Jefferson Forest Plan Questions Pertinent to this Section  

1. Are rare ecological communities being protected, maintained, and restored? 

2. Are landscape and stand level composition, structure, and function of major forest communities within 
desirable ranges of variability? 

6. What are status and trends of forest health threats on the forest? 

10. What is the status and trend of wilderness character? 

12. Are the scenic and aesthetic values being protected and enhanced? 

13. Are heritage sites being protected? 

14. Are watersheds maintained (and where necessary restored) to provide resilient and stable conditions to 
support the quality and quantity of water necessary to protect ecological functions and support intended 
beneficial uses? 

16. How do actual outputs and services compare with projected? 

18. Are Forest Plan objectives and standards being applied and accomplishing their intended purpose? 

19. What is the impact of climate change on the planning area? 

20. What changes are occurring in the social, cultural, and economic conditions in the areas influenced by 
national forests in the region? 

Jefferson Forest Plan Tasks Pertinent to this Section  

3. Status and trend in forest cover acreage by major forest and woodland community type and successional 

7. Progress Toward Meeting the Desired 
Conditions in the Plan 
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stage. Map and update changes through annual routine inventories. Monitor acres by major forest and 
woodland community type and trends? 

2. Acres and/or number of occurrences of rare communities treated to maintain or restore desired conditions. 
Annually schedule site visits to map and track locations, composition and condition of selected sample of rare 
communities utilizing standard GIS coverage and NRIS Terra, FSVeg and Fauna databases. Utilize standard 
reports for Annual M&E reporting. Use the assigned values to determine cave classification and to determine 
cave significance under the implementation regulations of the Federal Cave Resources Protection Act of 1988. 

4. Acres and/or number of occurrences of rare communities treated to maintain or restore desired conditions. 
Summarize acres of (silvicultural) treatments by major community type utilizing established activity tracking 
systems. 

5. Acres burned (wildland and prescribed) by major forest community type. Maps of prescribed burn units are 
incorporated into the GIS data base annually, by the end of the burning season. Total acres are determined from 
a GIS query. 

15. Trend in riparian area acreage by forest type and successional stage. Map and update changes in riparian 
areas, forest community type and successional conditions through.  

16. Acres of vegetation management implemented in riparian areas by activity. Track annual accomplishments 
with standard tracking system. 

21. Fuel monitoring following Regional protocol. Acres of hazardous fuels treated through wildland fire use, 
prescribed fire, and mechanical treatment mapped into the GIS data base reports generated through GIS / NRIS 
FSVeg queries. 

44. Annual summary report of number of Wildland Fire Use Fires and acres and number of management ignited 
fires and season of burn. 

48. Treatment and location data entered in activity tracking system at time treatment completed. Summary 
report of project acres that meet or exceed the assigned Scenic Integrity Objective (SIO). 

50. Heritage inventories and surveys pursuant to 106 for all ground disturbing projects are reviewed by 
SHPO/THPO per Regional PA and Forest MOUs. Sample field condition assessment of sites eligible or listed in 
National Register. Review of preservation/maintenance plans completed. 

54. Effect of management activities on soil quality and productivity [36 CFR 219.12 (k)(2), 36 CFR 
219.27(a)(1)]Sample projects for soil loss. 

55. Are temporary roads being revegetated within 10 years of contract or permit termination? [36 CFR 
219.27(a)(11)]. Sample projects during program reviews to determine and document that standard (temporary 
roads are revegetated within 10 years of contract or permit termination) is being met. 
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56. Field inspection of project sites following established monitoring protocol. Review of sample of project 
documents and related NEPA documents for compliance with laws, BMPs and standards. Follow-up field 
inspections annually after reclamation operations for five years. Summarize findings and recommend. 

62. Review of requests received and process time elapsed to decision for energy and non-energy minerals as 
well as requests from private mineral holders. 

63. Are roads being maintained, constructed or reconstructed to reduce sediment delivery to water bodies and 
to provide a transportation system that supplies safe and efficient access for forest users while protecting forest 
resources. [36 CFR 219.27(a)(10)].  

72. 5 year review (to determine when changes in GPRA, policies, or other direction would have significant 
effects on Forest Plans). 

73. 5 year review (to determine if planning information or physical conditions have changed). 

74. Document research needs in annual Monitoring and Evaluation Report if appropriate. 

George Washington Forest Plan Questions Pertinent to this Section 

1. How are ecological conditions maintaining or making progress toward the LMP desired conditions and 
objectives? 

2. What are the current condition and trend of key characteristics for vegetation identified in the desired 
conditions (DC) for the plan area? 

3. How are management actions maintaining or making progress toward DC for the key characteristics of 
vegetation in the plan area? 

9. What is the distribution and trend in Fire Regime Condition Class on the National Forest/Grassland? 

10. How effective are management actions in moving the National Forest/Grassland toward FRCC 1? 

14. How effective are management actions in moving the National Forest/Grassland toward improving 
watershed health? 

17. How are management actions maintaining or improving Desired Conditions for settings and opportunities 
provided by the NFS unit, including contributions to sustaining social systems within the unit’s LMP analysis 
area? 

23. Are the impacts from the road and trail system on soils, water quality, wildlife, and other natural and cultural 
resources sustainable and within acceptable tolerance? 
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26. What changes are occurring in the social, cultural, and economic conditions in the areas influenced by 
national forests in the region? 

George Washington Forest Plan Tasks Pertinent to this Section 

2. Status and trend in the extent and condition of ecological systems. Map and update changes through annual 
routine inventories. Monitor acres by major forest and woodland community type and trends. 

3. Acres of silvicultural treatments implemented by activity type and forest type. Summarize acres of treatments 
by major community type utilizing established activity tracking systems.  

4. Acres burned (wildland and prescribed) by major forest community type. Maps of prescribed burn units are 
incorporated into the GIS data base annually, by the end of the burning season. Total acres are determined from 
a GIS query. 

14. Fuel monitoring following Regional protocol. Acres of fuels treated through the use of wildland fire and 
mechanical treatment mapped into the GIS data base reports generated through GIS/NRIS FSVeg queries. 

31. Annual summary report of number of Wildland Fire Use Fires and acres and number of management ignited 
fires and season of burn. 

33. Treatment and location data entered in activity tracking system at time treatment completed. Summary 
report of project acres that meet or exceed the assigned Scenic Integrity Objective (SIO). 

34. Heritage inventories and surveys pursuant to 106 for all ground disturbing projects are reviewed by 
SHPO/THPO per Regional PA and Forest MOUs. Sample field condition assessment of sites eligible or listed in 
National Register. Review of preservation/maintenance plans completed. 

36. Effect of management activities on soil quality and productivity [36 CFR 219.12(k)(2), 36 CFR 219.27(a)(1)]. 
Assess projects for long term effects to soil productivity. Compare assessments to NEPA estimates. 

37. Are temporary roads being revegetated within 10 years of contract or permit termination? [36 CFR 
219.27(a)(11)]. Sample projects during program reviews to determine and document that standard (temporary 
roads are revegetated within 10 years of contract or permit termination) is being met. 

42. Are roads being maintained, constructed or reconstructed to reduce sediment delivery to water bodies and 
to provide a transportation system that supplies safe and efficient access for forest users while protecting forest 
resources. [36 CFR 219.27(a)(10)].  

51. 5 year review (to determine when changes in GPRA, policies, or other direction would have significant 
effects on Forest Plans). 

52. 5 year review (to determine if planning information or physical conditions have changed). 
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53. Document research needs in annual Monitoring and Evaluation Report if appropriate. 

Key Results 
Rare Communities and Caves 

Various gates have been installed in caves across the Forest to protect the biological integrity of the caves.  

Herbicide treatments to manage non-native invasive plant species has been the main management activity 
implanted on special biological areas and rare communities.  

Table 15. Herbicide Treatments Conducted in Special Biological Areas (SBAs) on the George Washington and 
Jefferson National Forests, 2015-2019. 

Forest District Fiscal Year SBA Name Acres 

GWNF Lee 2019 Buck Mountain 22.8 

GWNF Lee 2019 Buck Mountain 11.1 

GWNF Lee 2019 Church Mountain 21.6 

GWNF North River 2017 Dunkle Knob 48.3 

GWNF North River 2017 Whetmiller Knob 71.0 

GWNF Pedlar 2015 Big Levels 156.6 

GWNF Pedlar 2017 Big Levels 462.8 

GWNF Pedlar 2018 Big Levels 65.0 

GWNF Pedlar 2018 Little Irish Creek 18.8 

GWNF Pedlar 2018 Little Irish Creek 12.5 

GWNF Pedlar 2018 Upper Crabtree Creek 6.6 

GWNF Warm Springs 2018 South Fork Pads Creek Barrens, Copeland 
Barrens 26.8 

JNF Clinch 2017 Keokee Lake 23.6 

JNF Clinch 2017 Keokee Lake 31.5 

JNF Clinch 2017 Keokee Lake 11.5 

JNF Clinch 2019 Keokee Lake 142.4 

JNF Eastern Divide 2015 Bald Mountain 13.4 

JNF Eastern Divide 2015 Interior Seep 88.3 

JNF Glenwood 2015 James River Gorge 17.5 

JNF Glenwood 2016 James River Gorge 191.1 

JNF Glenwood 2017 James River Gorge 185.2 

JNF Glenwood 2018 James River Gorge 1.1 



 

53 

Fire 

The Fire budget is being allocated with guidance from the National Interagency Fire budgeting program FPA (Fire 
Planning Analysis). This has been deemed effective to achieve the desired level of protection; it should be noted 
that during the evaluation period (FY2015 – FY2019), there were no losses of life or homes on private land from 
wildfires originating on the Forest. No changes are recommended, the Forest should continue to implement 
preparedness and protection as analyzed and funded.  

Table 16. Acres of wildfire  

  Wildfires GW Jeff 

Year Number 
Total 
Acres Number Acres Number Acres 

2015 22 414 17 318 5 96 
2016 30 1492 27 1487 3 4 
2017 26 14009 11 11303 15 2706 
2018 22 3223 15 3096 7 127 
2019 10 9 10 9 0 0 

Total 110 19149 80 16215 30 2934 

Natural ignitions that have occurred in wildernesses were not suppressed. This resulted in various wildlife events 
that were controlled in various wildernesses on both the George Washington and Jefferson National Forests.  

Table 17. Acres of wildfire in wildernesses 

Acres Burn in Wilderness Wilderness Acres Burned 
Jefferson NF Brush Mtn East 27 

Total on the Jefferson 27 
George Washington NF James River Face 8 

 Saint Mary's 1346 

 Thunder Ridge 1 
Total on the George Washington 1355 

Total on both Forests  1382 

The George Washington and Jefferson National Forests have and plan to continue to engage in a multi-party 
monitoring program which began in 2009 as part of the Central Appalachians Fire Learning Network. The 
Monongahela National Forest started a similar program in 2019 using the same protocol to allow for collected 
data to be combined with the Central Appalachians Fire Learning Network’s dataset. Photopoints have been 
established in all prescribed burn areas since 2017. Monitoring has been focused on the impacts of prescribed 
burning but could be expanded to include the impacts of silviculture and climate change and quantify watershed 
restoration goals. 

All monitoring described below has been designed to provide data related to goals set out in the George 
Washington and Jefferson Forest Plans. Both Forest Plans describe the desired conditions for landscapes and 
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ecological communities across the forests. They share a goal to successfully regenerate oak (Quercus spp.) and 
yellow pine in Virginia (Pinus spp.), as well as to create greater amounts of early-successional and open-
woodland conditions. 

The monitoring team established a network of over 400 permanent plots across Fire Learning Network 
ownership, which includes lands managed by the forests, The Nature Conservancy and several state agencies. 
This network has provided information about forest structure and composition after prescribed burning to help 
answer specific questions about oak regeneration success and the creation of desired forest structure. The 
results have been used by District Rangers and the Forest Supervisor to shape future projects and have been in 
the National Environmental Policy Act (NEPA) process. Staff from the forests and The Nature Conservancy co-
lead a Monitoring Working Group to organize trainings, coordinate field work and oversee data entry. All Fire 
Learning Network partners provide staff for field work. Staff from The Nature Conservancy and the forests 
analyze and write monitoring reports. 

A canopy gap analysis was completed by The Nature Conservancy and forest staff using GIS data to assess 
dozens of burn units on the George Washington and Jefferson National Forests. The Monongahela National 
Forest conducted a canopy gap analysis to determine the effectiveness of prescribed fire. Songbird populations 
have also been monitored by The Nature Conservancy on some plots, with analysis focused on the George 
Washington Forest Plan’s Management Indicator Species. These data have been used by the forest to track Plan 
implementation and to directly address high-level, quantifiable Plan goals such as the amount of woodlands 
created. The work has been published (USFS Research Paper NRS-31) and plans to replicate the methodology for 
newer burns are underway. A second publication, designed to help managers predict fire severity, could be 
completed if funding were available. All reports are available at Conservationgateway.org. 

A large-scale analysis of existing data, bolstered by new data and conducted with stakeholder input, is fostering 
increased collaboration and support for projects. This effort continues using data collected and analyzed by staff 
from the forest and The Nature Conservancy and discussed with existing stakeholder groups (e.g. George 
Washington National Forest Conveners). The table below demonstrates the acres by forest ecological vegetation 
of prescribed burn that occurred every year from 2015 – 2019.  

Table 18. Acres of prescribed burn by forest ecological vegetation type  

Forest Ecological Vegetation (Simon EV 
code) 2015 2016 2017 2018 2019 

Blank (not catgegorized) 269 24 206 357 581 
Bear oak-southern scrub oak-yellow pine 0 0 0 0 0.57 
Black locust 65 0 0 0 46 
Brush species 68 0 7 1 54 
Chestnut oak 423 0.28 268 1152 1559 
Chestnut oak-scarlet oak 166 10 955 1271 1349 
Chestnut oak-scarlet oak-yellow pine 793 49 346 1671 1328 
Cove hardwood - white pine - hemlock 34 0 101 90 0.94 
Eastern redcedar 0 0 0 0 11 

https://www.conservationgateway.org/ConservationPractices/FireLandscapes/FireLearningNetwork/RegionalNetworks/Pages/CentralApps.aspx
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Fraser fir 0.86 0 0 44 0 
Hemlock  0 0 0 29 0.6 
Hemlock-hardwood 14 0 0 124 151 
Loblolly pine 0 0 0 0 34 
Non Forest 0 0 224 224 65 
Northern red oak 340 0 0 137 22 
Northern red oak-hickory-yellow pine 41 0 0 441 233 
Pitch pine 11 0 9 208 281 
Pitch pine-oak 149 0.11 402 488 357 
River birch-sycamore 0 0 0 0 50 
Scarlet oak 474 72 45 588 595 
Scrub oak 0.25 0 0 0 0 
Shortleaf pine 26 0.01 0 11 75 
Shortleaf pine-oak 0 0 0 3 0 
Sugar maple-beech-yellow birch 85 0 20 38 20 
Sycamore-pecan-American elm 0 0 0 0 50 
Table Mountain pine 370 0 0 486 38 
Table Mountain-pine-hardwood 554 0 0 292 187 
Upland hardwoods-white pine 89 29 231 178 239 
Virginia pine 52 0 34 37 175 
Virginia pine-oak 34 0 0 117 18 
White oak 34 125 35 18 231 
White oak-black oak-yellow pine 0 0 32 98 6 
White oak-northern red oak-hickory 4376 203 2464 6169 6024 
White pine 101 17 86 189 175 
White pine-hemlock 0 0 0 92 2 
White pine-upland hardwood 6 12 24 335 180 
Yellow poplar  0 0 0 0 20 
Yellow poplar-white oak-northern red oak 224 0 207 194 433 
Total 8811 544 5713 15097 14607 

As demonstrated in the table above the prescribed burn program is focused on fire adapted forest types 
consisting primarily of oak and pine species. 

Prescribe fire effects monitoring results show that burning has begun to shift the forest towards the Desired 
Conditions of the Forest Plan. A single burn created moderate levels of early and open conditions, but repeated 
burning did not always result in ever-increasing amounts of these conditions. Taken as a whole, the results of 
burning were close to the Plan’s goal for early forest creation but have not yet achieved the goal for open forest 
creation. 

Visuals 

Forest Service management activities such as forest restoration, timber harvesting, wildlife habitat 
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improvements, prescribed fires, and issuances of special use permits include design criteria to reduce potential 
impacts to scenery. Some impacts occurred, but not sufficiently to keep projects from meeting the Scenic 
Quality Objectives.  

The one exception is the Mountain Valley Pipeline which impacted scenic quality along the construction right-of-
way on the Eastern Divide Ranger District.  

Gypsy moth damage on the Eastern Divide Ranger District impacted scenic quality, including defoliation of trees. 
Planning began in 2018 and continues into 2010 for a project to improve resiliency in affected stands in seven 
working areas encompassing over 1,366 acres.  

Wildfires temporarily caused degradation of scenic quality. Most were short-term impacts because natural 
revegetation of herbaceous species within a year which reduces the visibility of blackened ground and tree 
trunks. Several larger fires resulted in impacted scenery, specifically the Brushy Fire on the Eastern Divide 
Ranger District in 2018 and the Raven Rock fire on the Clinch Ranger District in 2016.  

Forest Service management activities such as restoration, timber harvesting, wildlife habitat improvements, 
prescribed fires, and issuances of special use permits include design criteria to eliminate or reduce impacts to 
scenery. Some impacts occurred with these projects, but not sufficiently to keep projects from meeting the 
Scenic Quality Objectives. An exception is the Atlantic Coast Pipeline, portions of which were cleared before the 
project was abandoned by the permit holder. The scenery assessment concluded that Scenic Integrity Objectives 
would be met within five years due to required mitigation of replanting all of the right-of-way except ten feet 
over the pipeline. Until the revegetation is completed and has time to grow, the scenic quality is impacted and 
may not meet current Scenic Integrity Objectives in some areas.  

Wildfires temporarily caused degradation of scenic quality. Most were short-term impacts with natural 
revegetation of herbaceous species within a year. This greening up with new vegetation reduced the visible 
contrast of color, and to a lesser degree reduced the visible deviation in texture from the unburned landscape 
scenery. Several larger fires impacted scenery during this monitoring period, particularly on the Glenwood-
Pedlar Ranger District. The Mount Pleasant and Cellar Mountain fires in 2016 and the Tye River fire in 2018 
burned a total of 11,644 acres of Forest Service land that impacted scenery by blackening the ground, tree 
trunks, and some tree mortality.  

Heritage 

Both archaeological and structural (standing structures), all cultural resources under the management plans of 
both the George Washington and Jefferson National Forests are protected from potential disturbance by 
adherence to the guidelines established under our Programmatic Agreement (PA) with the Virginia State Historic 
Preservation Officer (SHPO) the Eastern Band of Cherokee Indians (EBCI) and, the Cherokee Nation of Oklahoma. 
We are able to protect cultural resources potentially eligible for the National Register of Historic Places (NRHP) 
through strict adherence to avoidance measures. Furthermore, we require Phase I testing for all potentially 
ground disturbing activities for the early identification and protection of cultural resources from disturbance, 
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removal or destruction.  

Currently, no cultural resources within the George Washington and Jefferson National Forests have been 
elevated to listing on the NRHP. Several resources have been identified for potential NRHP listing (6 historic iron 
furnaces), and we are formulating a submission under a joint undertaking with the Virginia SHPO. As part of 
Heritage Program Managed to Standard protocols, all priority heritage assets (PHAs), as well as those sites 
qualifying for national register nomination and those deemed potentially eligible, have been protected from 
potential adverse effects from site disturbing activities through a combination of avoidance, gating (cave 
resources), monitoring by heritage personnel (PHA’s as well as non-PHA sites), and increased patrolling and 
awareness exhibited by Forest Law Enforcement and Investigation (LE&I) staff. In order to meet the directives of 
our PA with the Virginia SHPO and EBCI following established guidelines in site survey, preservation and securing 
of sensitive cultural resources has been imperative in maintaining strong working relationships and integrity 
with these entities as evidenced by their concurrence on forest projects.  

Soils 

The GWJNF includes erosion control in the design criteria of every earth disturbing management activity that we 
propose and we have many Forest Plan standards and guidelines, Virginia Dept. of Forestry Best Management 
Practices (BMPs), timber sale administration inspections, and National BMP monitoring, all of which help us to 
control and monitor soil erosion and its effect on the soil resource. Our BMP monitoring shows these techniques 
can be effective in controlling erosion and sediment, when BMPs are installed and maintained properly. The 
results of our National BMP Monitoring is shown below in Table 19 (Also see Appendix C – Evaluations by Fiscal 
Year for BMP Targets). 
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Table 19. National BMP monitoring evaluations on the GWJ NF by activity type, 2015-2020.  

Monitoring activity Site Evaluation Type Date Implementation Effectiveness Composite 

Min_B Active Non-Placer 
Mineral Operations 

Equitable 
Resources well 
WS-0288 

Both 
implementation 
and effectiveness 

09/28/2015 Mostly Effective Excellent 

Range_A Grazing 
Management 

Burton Chapel 
Pasture 

Both 
implementation 
and effectiveness 

09/02/2015 Marginal Not Poor 

Smith Tract 
Pasture, 001 

Both 
implementation 
and effectiveness 

09/29/2016 Marginal Missing Q47 Missing data 

Rec_A Developed 
Recreation Sites 

Elkhorn Lake Day 
Use Area 

Both 
implementation 
and effectiveness 

08/31/2018 Fully Not Poor 

Rec_B Developed 
Recreation Sites 

Clear Creek Both 
implementation 
and effectiveness 

10/05/2016 No BMPs Not No Plan 

Veg_A Ground-Based 
Skidding and Harvesting 

White Rocks 
Vegetation 
Management 

Both 
implementation 
and effectiveness 

03/17/2015 Marginal Effective Good 

Little Mountain 
Timber Sale, Unit 
2 

Both 
implementation 
and effectiveness 

03/25/2015 Marginal Effective  Good 
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Monitoring activity Site Evaluation Type Date Implementation Effectiveness Composite 

Veg_C Mechanical Site 
Treatments 

Boley Field Brush 
Cutting 

Both 
implementation 
and effectiveness 

10/17/2016  No BMPs  Effective  No Plan 

Road_C Road Operation 
and Maintenance 

FDR 35 Both 
implementation 
and effectiveness 

09/29/2016   Fully   Not   Poor  

Road_H Completed 
Construction, 
Reconstruction or 
Operation and 
Maintenance of Parking 
Areas 

Longdale Day Use 
Area 

Both 
implementation 
and effectiveness 

09/16/2015 No BMPs Effective No Plan 

Dragons Tooth 
Trail Head Parking 
Area 

Both 
implementation 
and effectiveness 

10/04/2016 No BMPs Not  No Plan 
 

Monitoring activity Site Evaluation Type Date Implementation Effectiveness Composite 

AqEco_B Completed 
Aquatic Ecosystem 
Improvements 

North River 
Restoration 

Both 
implementation 
and effectiveness 

09/22/2016 Mostly Effective Excellent 

North River 
Restoration - 
2017 phase 

Both 
implementation 
and effectiveness 

08/31/2018 Marginal Effective  Good 
 



 

 

In addition to National BMP monitoring, the GWJ initiated a new soil monitoring program beginning in 
2019 to specifically address soil related impacts associated with timber harvesting activities. Monitoring 
was conducted using the National Soil Disturbance Monitoring Protocol, which is in two volumes (Page-
Dumroese et al 2009a and 2009b). One year following timber sale closure, staff collected data and 
assessed the extent of detrimental soil disturbance resulting from timber harvest activities; assessed 
whether plan standards were met and if they provided necessary protections. The full report (Appendix 
D – George Washington and Jefferson National Forests 2019 Soils Disturbance Monitoring Report) 
provides results of the soil disturbance data that was collected and other field observations. 

National Soil Disturbance Monitoring Summary 

Seven timber harvest units that closed in 2018 were surveyed in May and June 2019 for post-
implementation soil disturbance monitoring. Data for 24 parameters was collected from at least 30 pits 
in each unit. Forest floor depth, amount of live vegetation, fine and coarse woody material cover, bare 
soil, surface erosion, rutting, and compaction were measured at each soil pit.  

Total estimated detrimental soil disturbance (DSD) ranged from 3-16% for the units, and disturbance of 
10% or more was determined for 4 of the 7 units. Average forest floor depth did not exceed 3cm for any 
unit and bare soil was exposed approximately 10-40% of the unit areas. Topsoil displacement ranged 
from approximately 0-20% of the unit areas. Unit soils are considerably rocky and while these soils are 
less prone to disturbance from compaction, they are vulnerable to impacts from loss of the forest floor 
and the organic matter component. Tables 20 and 21 below shows unit data results. 



 

 

Table 20. Summary of Forest Soil Disturbance Monitoring Protocol results from May and June 2019 on the George Washington- Jefferson 
National Forest. 

Unit 
% 

DSD 
% Forest Floor 

Impacted 
Forest Floor 
Depth (cm) 

% Live 
Plants 

% Fine 
Woody 

% Coarse 
Woody 

% Bare 
Soil 

% 
Rock 

% Topsoil 
Displacement 

White Pine #1 7 10 2.7 73 93 13 10 0 3 

Round Mountain #2 10 20 1.7 63 87 10 13 43 3 

Gilmore Hollow #1 9 13 2.6 63 97 16 16 13 0 

Porters Mill #7 16 32 1.6 39 94 10 39 45 19 

Sugar Run #3 13 20 2 77 93 23 20 20 13 

Little Mountain #3 10 17 2.3 83 87 17 17 33 10 

Beards Mountain #3 3 10 2.6 67 90 17 13 3 3 

 

  



 

 

Table 11. Summary of Forest Soil Disturbance Monitoring Protocol results from May and June 2019 on the George Washington-Jefferson 
National Forest (continued). 

Unit 
% 

Erosion 
% Rutting 

<5 cm 
% Rutting 5-

10 cm 
% Rutting > 

10 cm 
% Compaction 0-

10 cm 
% Compaction 10-

30 cm 
% Compaction > 

30 cm 

White Pine #1 0 7 3 0 27 10 7 

Round Mountain #2 10 3 3 0 20 0 0 

Gilmore Hollow #1 3 6 0 0 19 6 0 

Porters Mill #7 16 3 3 0 19 13 0 

Sugar Run #3 0 3 0 0 13 0 0 

Little Mountain #3 0 3 0 0 10 3 0 

Beards Mountain #3 0 3 3 0 20 0 0 

 

 



 

 

Soil & Water Improvement Projects 

During the period pertaining to this monitoring report (Fiscal years 2015-2019) the GWJNF has implemented 
projects that have improved approximately 916 acres according to our annual Soil & Water improvement target 
reporting. Data is recorded in the Watershed Improvement Tracking (WIT) online database. This means that the 
goal of 600 acres of watershed improvement per decade has been attained. Priority is given to watersheds listed 
in Tables 20 and 21 and improvement needs in riparian areas, the Chesapeake Bay watershed, aquatic 
Threatened, Endangered and Sensitive (TES) species watersheds and where public safety is a concern. Typical 
soil improvement projects include restoring areas from OHV or dispersed recreation impacts along riparian 
areas, reinforcing road closures, and decommissioning roads.  

Minerals / Geology  

During the monitoring period mineral operations remained active, and thus, did not reach the stage where 
reclamation is appropriate. 

Mineral material authorizations were processed in a timely manner. A FY 2019 Bureau of Land Reclamation) 
BLM request for reinstatement of an oil and gas lease was processed in a timely manner by the Forest Service in 
FY 2019; but changes in BLM process will result in additional processing time by Forest Service and BLM 
extending into FY21. A FY2019 BLM request for renewal of a hardrock lease for underground limestone mine is 
requiring more time and will extend into FY2021. 

Transportation 

National direction has been to only complete road condition surveys on a random sampling of roads that is 
generated through the INFRA database. The forest has been completing condition surveys according to this 
national direction.  

The Travel Analysis Report for the GWJNF was signed on September 24, 2015 
(https://www.fs.usda.gov/detail/gwj/landmanagement/?cid=fseprd537432 ). The report identifies potential 
candidates for decommissioning. Once candidates have been identified, the appropriate NEPA analysis will be 
performed in order to determine the greatest potential for mitigating resource damage and reducing road 
densities. The forest is considering on-going opportunities to decommission roads as part of larger landscape-
scale restoration projects being proposed. 

Carter Road was constructed on the Eastern Divide Ranger district as part of a timber sale between Fiscal Years 
2015 – 2017 and included 1.5 miles of new road construction (operational maintenance level 2 - high clearance 
vehicles). Ethan Road included 1.75 miles of new road construction (ML 2 road) and was constructed on the 
North River Ranger District as part of a timber sale between FY 2015 – 2016.  

Storm damage is an increasing impact on the forest throughout the years. The FHWA emergency response 
program for dealing with disaster impacts to federal lands is the Emergency Relief Federally Owned (ERFO) 
program. The forest has seen increasing frequencies of storm events that damage the transportation network, 

https://www.fs.usda.gov/detail/gwj/landmanagement/?cid=fseprd537432


 

 

especially at road stream crossings. Where possible, the forest is pursuing repairs at these damage sites to both 
increase storm resilience (lower risk of overtopping) and improve aquatic habitat at these road-stream 
crossings. These efforts are offering opportunities to reduce sedimentation from roads (due to storm damage). 

When more analysis has been accomplished, the forest will provide data showing road maintenance, 
reconstruction, and aquatic organism passage accomplishments from FY2015 – FY2021. 

Major Forest Types, Timber Management and Successional Habitats 

Table 22 displays the changes in succession stage by major forest community type on the JNF. The objective for 
total acres of Montane Spruce-Fir and Northern Hardwood Forest communities has been met and increased 
slightly since 2004. The amount of mid-late successional habitat has remained nearly constant slightly above the 
objective and the amount of late successional habitat has increased from about 2,500 acres to about 12,400 
acres, now above the objective.



 

 

Table 22. Acres of successional state by Community Type 
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Conifer-
Northern 
Hardwood 
Forest(4) 

1,252 8,777 5,791 5,182 343 321  5,963  6,913  7,553  706  353 41 12,041 8,519 657 

Northern 
Hardwood 
Forest(1) 

0 1,125 11,651 1,841 2,230  -  95  3,152  10,878   2,892  1,379 0 2,345 13,663 1,008 

Mixed 
Mesophytic 
Forest(3) 

2,446 12,894 37,323 27,810 3,516 592  7,356  20,839  53,337  1,446  552 493 22,069 58,143 1,909 

Eastern 
Riverfront 
and River 
Floodplain 
Hardwood 
Forests(9) 

0 12 242 37 27  -   -   199   92   27  0 0 253 64 0 

Dry-Mesic 
Oak 
Forest(5) 

2,962 23,155 115,260 120,494 7,270 1,636  14,725  45,441  183,681  22,780  1,514 1,150 43,036 206,524 14,897 



 

 

 

Timber harvest has not affected the objectives for the Xeric Pine and Pine-Oak Forest and Woodland community. The Mixed Mesophytic Forest 
communities have decreased very slightly but remain near the objective level. The mid to late successional acres have increased and exceed the 
objective. The late successional component has increased from 28,000 acres to 53,000 acres and now also exceeds the objective.  

Three American chestnut research plantings have been established on the JNF in cooperation with researchers from the Forest Service Southern 
Research Station (SRS) and The American Chestnut Foundation. This activity exceeds JNF Plan Objective 12.04 to establish one planting. It is 
hoped that these research plantings will further eventual restoration efforts on the JNF. 

The acres of the Xeric Pine and Pine-Oak Forest and Woodlands has only increased slightly and meets JNF Plan Objective 12.02 to maintain 
41,500 acres in this type. Approximately 2,000 acres of open woodland-grassland complexes have been restored, including 200 acres of table 
mountain pine forests. 

We are maintaining composition of forest ecosystems within desired ranges of variability as reflected by changes, or the lack thereof, the 

Dry and Dry-
Mesic Oak-
Pine 
Forest(6) 

1,036 6,699 53,653 77,377 7,898  145  4,943  10,448  114,447  14,584  154 131 10,665 130,904 3,000 

Dry and 
Xeric Oak 
Forest, 
Woodland, 
and 
Savanna(7) 

645 4,397 40,733 37,700 36,852  263  3,715   9,906  60,555  45,873  328 305 8,596 99,247 12,797 

Xeric Pine 
and Pine-
Oak Forest 
and 
Woodland(8) 

31 205 3,040 33,415 4,823  -   30   1,698   27,823   12,200  3 0 3,384 37,233 1,105 

Montane 
Spruce-Fir 
Forest(2) 

0 9 3,214 638 273  -   9  2,408   1,522   534  0 0 285 4,074 114 



 

 

abundance and distribution of major forest communities across the landscape. 

The acres of Dry-Mesic Oak, Dry and Dry-Mesic Oak-Pine, Dry and Xeric Oak Forest communities on the JNF managed by timber harvest has 
increased from 250 to over 900 acres (Table 23). A total of over 6,000 acres have been managed through commercial harvest on the JNF in these 
community types. The amount managed by prescribed burning, and wildland fire has been slightly less than 60,000 acres. Therefore, a total of 
66,000 acres in the Dry-Mesic Oak, Dry and Dry-Mesic Oak-Pine, Dry and Xeric Oak Forest communities has been maintained through a 
combination of timber harvest and prescribed fire, exceeding the 28,000 acre goal described in JNF Plan Objective. 12.05.  

Table 23. Timber Sold by Method of Cut by Forest Community Type 
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Type 

2004 2014 2019 
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Northern 
Hardwood 
Forest(1) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Montane 
Spruce-Fir 
Forest(2) 

0 0 0 0 3 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 
Mesophytic 

Forest(3) 
0 24 0 34 0 0 58 0 15 0 0 0 0 15 0 25 0 0 0 0 25 

Conifer-
Northern 

Hardwood 
Forest(4) 

0 34 0 0 0 0 34 72 0 0 69 0 0 141 60 25 0 70 0 0 155 

Dry-Mesic 
Oak 

Forest(5) 
0 28 0 166 58 0 252 0 346 0 80 0 0 426 398 492 20 115 0 0 1,025 
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Dry and Dry-
Mesic Oak-

Pine 
Forest(6) 

0 0 0 0 0 0 0 0 16 0 9 0 0 25 127 0 0 4 0 0 131 

Dry and Xeric 
Oak Forest, 

Woodland, and 
Savanna(7) 

0 0 0 0 0 0 0 0 263 0 197 0 0 460 568 44 0 32 0 0 644 

Xeric Pine 
and Pine-

Oak Forest 
and 

Woodland(8) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 4 

Eastern 
Riverfront 
and River 
Floodplain 
Hardwood 
Forests(9) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

Table 24 displays the annual acres of timber cut by method of cut by forest.  



 

 

Table 24. Annual Cut Acres by Method of Cut by Forest 

 Fiscal Year Clearcut Shelterwood Selection Thinning Salvage Other Total 

G
W

N
F 

2004 0 625 0 111 44 0 780 

2005 0 862 29 104 81 100 1,176 

2006 25 459 36 247 50 7 824 

2007 22 364 6 340 0 0 732 

2008 9 556 0 46 0 0 611 

2009 70 314 0 345 74 0 803 

2010 97 389 0 49 71 0 606 

2011 10 542 0 143 0 0 695 

2012 16 251 0 0 69 0 336 

2013 0 335 0 267 0 0 602 

2014 0 368 0 0 0 0 368 

 2015 0 785 0 120 0 0 905 

 2016 25 348 0 12 0 0 385 

 2017 47 592 0 207 0 0 846 

 2018 85 436 0 207 0 0 728 

 2019 63 301 0 474 0 0 838 

JN
F 

2004 0 127 0 111 6 0 244 

2005 40 153 0 214 0 0 407 

2006 11 41 3 61 42 14 172 



 

 

 Fiscal Year Clearcut Shelterwood Selection Thinning Salvage Other Total 

2007 36 145 2 264 33 0 480 

2008 152 121 60 212 10 0 555 

2009 90 107 33 115 16 0 361 

2010 28 128 0 202 93 0 451 

2011 124 131 0 142 114 0 511 

2012 70 96 0 62 5 0 233 

2013 79 128 0 0 1 0 208 

2014 30 25 13 119 12 0 199 

2015 0 101 9 95 3 0 208 

2016 0 150 92 120 0 0 362 

2017 0 193 74 71 0 0 338 

2018 0 114 0 57 0 25 196 

2019 43 38 0 0 0 0 81 

Co
m

bi
ne

d 
G

W
JN

Fs
 

2004 0 752 0 222 50 0 1,024 

2005 40 1015 29 318 81 100 1,583 

2006 36 500 39 308 92 21 996 

2007 58 509 8 604 33 0 1,212 

2008 161 677 60 258 10 0 1,166 

2009 160 421 33 460 90 0 1,164 

2010 125 517 0 251 164 0 1,057 



 

 

 Fiscal Year Clearcut Shelterwood Selection Thinning Salvage Other Total 

2011 134 673 0 285 114 0 1,206 

2012 86 347 0 62 74 0 569 

2013 79 463 0 267 1 0 810 

2014 30 393 13 119 12 0 567 

2015 0 886 9 215 3 0 1,113 

2016 25 498 92 132 0 0 747 

2017 47 785 74 278 0 0 1,184 

2018 85 550 0 264 0 25 924 

2019 106 339 0 474 0 0 919 

 

Trends in age class distribution (Table 25, below) are similar on both Forests. Young stands (0-10 years old) have decreased from around 4% in 
1989 to less than 1% in 2019. Meanwhile, the percentage of the forest older than 70 years old has increased from about 60% to 80%. Age class 
distribution on the forest’s continues to be skewed to older age classes and the pace of regenerating forested stands has not kept up with the 
aging forest. 

Table 25. Age Class Distribution for All Forested Land 1989, 2007, 2014, and 2019 

 Age 1989 % 2007 % 2014 % 2019 % 

JN
F 

0-10 26,269 3.9% 2,146 0.3% 2,932 0.4% 294 0.0% 

11-20 25,682 3.8% 12,322 1.7% 3,659 0.5% 1,661 0.2% 

21-30 13,122 1.9% 17,253 2.4% 17,650 2.5% 10,257 1.2% 

31-40 6,967 1% 26,349 3.7% 16,227 2.3% 19,577 2.4% 

41-50 29,840 4.4% 10,622 1.5% 23,561 3.4% 22,277 2.7% 



 

 

 Age 1989 % 2007 % 2014 % 2019 % 

51-60 121,277 17.9% 8,352 1.2% 9,632 1.4% 15,901 1.9% 

61-70 173,584 25.6% 39,544 5.5% 12,305 1.8% 8,087 1.0% 

71-80 115,851 17.1% 148,865 20.8% 57,753 8.2% 26,482 3.2% 

81-90 55,392 8.3% 176,672 24.7% 157,205 22.4% 114,584 13.8% 

91-100 29,911 4.4% 115,216 16.1% 163,525 23.3% 276,981 33.4% 

101-110 43,927 6.5% 51,595 7.2% 92,416 13.2% 155,146 18.7% 

111-120 17,835 2.6% 26,551 3.7% 45,069 6.4% 61,886 7.5% 

121-130 9,499 1.4% 48,507 6.8% 33,418 4.8% 27,912 3.4% 

131-140 4,860 0.7% 17,983 2.5% 38,421 5.5% 47,667 5.7% 

141-150+ 3,149 0.5% 14,726 2.1% 27,069 3.9% 40,606 4.9% 

 Total 677,165 100% 716,703 100% 700,842 100.0% 830,093 100.0% 

G
W

N
F 

0-10 44,367 4.3% 7,576 0.7% 7,793 0.7% 969 0.1% 

11-20 32,524 3.1% 27,124 2.6% 14,323 1.4% 7,678 0.8% 

21-30 22,987 2.2% 26,705 2.6% 29,142 2.8% 22,132 2.2% 

31-40 3,309 0.3% 40,328 3.9% 26,641 2.6% 28,915 2.9% 

41-50 5,490 0.5% 11,503 1.1% 40,304 3.9% 30,704 3.1% 

51-60 31,822 3.1% 3,681 0.4% 6,255 0.6% 20,270 2.0% 

61-70 101,660 9.8% 8,332 0.8% 3,989 0.4% 3,120 0.3% 

71-80 214,257 20.7% 44,620 4.3% 13,000 1.2% 5,398 0.5% 

81-90 218,002 21.1% 133,311 12.8% 55,084 5.3% 27,350 2.8% 

91-100 115,456 11.2% 228,543 21.9% 156,022 15.0% 93,172 9.4% 



 

 

 Age 1989 % 2007 % 2014 % 2019 % 

101-110 79,291 7.7% 203,317 19.5% 226,638 21.8% 203,013 20.5% 

111-120 63,294 6.1% 90,055 8.6% 181,114 17.4% 217,924 22.0% 

121-130 33,702 3.3% 75,189 7.2% 78,875 7.6% 107,290 10.8% 

131-140 26,012 2.5% 55,786 5.3% 72,018 6.9% 71,786 7.2% 

141-150+ 42,546 4.1% 88,445 8.5% 129,095 12.4% 152,552 15.4% 

 Total 1,034,719 100% 1,044,515 100% 1,040,293 100.0% 992,281 100.0% 

C
om

bi
ne

d 
G

W
JN

Fs
 

0-10 70,636 4.1% 9,722 0.6% 10,725 0.6% 1,263 0.1% 

11-20 58,206 3.4% 39,446 2.2% 17,982 1.0% 9,339 0.5% 

21-30 36,109 2.1% 43,958 2.5% 46,792 2.7% 32,389 1.8% 

31-40 10,276 0.6% 66,677 3.8% 42,868 2.5% 48,492 2.7% 

41-50 35,330 2.1% 22,125 1.3% 63,865 3.7% 52,981 2.9% 

51-60 153,099 8.9% 12,033 0.7% 15,887 0.9% 36,171 2.0% 

61-70 275,244 16.1% 47,876 2.7% 16,294 0.9% 11,207 0.6% 

71-80 330,108 19.3% 193,485 11% 70,753 4.1% 31,880 1.7% 

81-90 273,394 16% 309,983 17.6% 212,289 12.2% 141,934 7.8% 

91-100 145,367 8.5% 343,759 19.5% 319,547 18.4% 370,153 20.3% 

101-110 123,218 7.2% 254,912 14.5% 319,054 18.3% 358,159 19.7% 

111-120 81,129 4.7% 116,606 6.6% 226,183 13.0% 279,810 15.4% 

121-130 43,201 2.5% 123,696 7% 112,293 6.4% 135,202 7.4% 

131-140 30,872 1.8% 73,769 4.2% 110,439 6.3% 119,453 6.6% 

141-150+ 45,695 2.7% 103,171 5.9% 156,164 9.0% 193,158 10.6% 



 

 

 Age 1989 % 2007 % 2014 % 2019 % 

 Total 1,711,884 100% 1,761,218 100% 1,741,135 100.0% 1,822,374 100.0% 



 

 

Successional Habitats 

On the JNF, only 70 acres (<1%) are in early successional habitat in Management Area 7E2 (MA 7E2), down from 
2014 and well short of the objective of 4%. Over 66,177 acres are in late successional habitat in MA 7E2, 
exceeding the objective of 60% by 33%.  

Only 401 acres on the JNF, less than one percent, are in early successional habitat in Management Area 8A1 (MA 
8A1), well short of the objective of 4%. Over 68,317 acres are in late successional habitat in 8A1 exceeding the 
objective of 20% by 21%.  

The acres of early successional habitat in Management Area 8B have declined from 4 to well below 1 percent. 
The late successional component is well above the objective of 5% by approximately 66%  

Early successional habitat in Management Area 8C is below the objective and has maintained at 2 percent. Late 
successional habitat has decreased from 67% to 51% percent, failing to meet the objective for that habitat and 
management prescription by 11%. 

Early successional habitat in Management Area 8E1 is well below the objective with 19 acres in this habitat 
condition. Late successional habitat has increased from 56% to 84% percent, exceeding the objective for that 
habitat and management prescription by 74%. 

On the GWNF an annual average of 508 acres of early successional habitat was created as a result of 
regeneration harvests, a far departure from Forest Plan objective ESD-1 that outlines the need to create 
approximately 18,000 – 30,000 acres of forest age class 0-10 by the end of the first decade of the plan 
implementation (2024).  

It is apparent from comparing the current habitat to the objectives in the Forest Plan that we are not providing 
early successional habitat in the desired amounts. Meanwhile, late successional habitat is more than plentiful 
when compared to the Forest Plan objectives. Key successional stages may not be provided. 



 

 

Table 26. JNF Succession by Management Area - acres 

Management Rx 
Description 

Total 
Acres 

Early successional Sapling/ Pole Mid-Successional Late-Successional Old 

2004 2014 2019 2004 2014 2019 2004 2014 2019 2004 2014 2019 2004 2014 2019 

7E17E2 
Dispersed 
Recreation 
Areas 

71,400 542 263 70 6,742 4,411 80 22,327 11,425 15,509 35,050 44,583 66,177 6,739 8,467 1,586 

8A1 
Mix of 
Successional 
Habitats 

112,704  674 401  9,672 542  20,152 14,356  71,424 68,317  8,731 1,902 

8B 
Early 
Successional 
Habitats 

19,600 874 227 64 3,847 3,011 508 6,057 1,965 4,803 8,567 13,960 13,956 255 423 409 

8C 
Remote 
Habitats for 
Wildlife 

57,300 196 1,145 754 5,805 3,719 176 19,356 8,066 6,605 28,824 38,481 29,359 3,119 5,573 1,957 

8E1 
Ruffed 
Grouse 
Habitats 

16,000 150 165 19 2,832 1,814 139 6,491 3,869 4,269 5,798 9,035 13,427 729 990 1,145 

8E6 Old Field 
Habitats 13,000 0 0 0 131 29 0 459 175 102 689 524 115 21 57 23 



 

 

 

Table 27. JNF Succession objectives, by Management Area 

Management Rx 
Description 

Total 
Acres 

 Early successional  Mid-Successional  Late-Successional 

2004 2014 2019 Objective 2004 2014 2019 Objective 2004 2014 2019 Objective 

7E1, 
7E2 

Dispersed 
Recreation Areas 71,400 1% 0% 0% 4% 31% 16% 22% 60% 49% 62% 93% 60% 

8A1 Mix of 
Successional 
Habitats 

112,704 0% 1% 1% 4% 0% 18% 13% 60% 0% 63% 61% 20% 

8B Early 
Successional 
Habitats 

19,600 4% 1% 3% 10% 31% 10% 25%  44% 71% 71% 5% 

8C Remote Habitats 
for Wildlife 57,300 0% 2% 2% 4% 34% 14% 12% 60% 50% 67% 51% 60% 

8E1 Ruffed Grouse 
Habitats 16,000 1% 1% 1% 10% 41% 24% 27%  36% 56% 84% 10% 

8E6 Old Field Habitats 13,000 0% 0% 0% 10% 4% 1% 1%  5% 4% 1%  

 

Table 28. Timber management on the George Washington National Forest  

Fiscal Yr. Clearcut Shelterwood Thinning Salvage TOTAL Timber Stand 
Improvement 

  (Acres) (Acres) (Acres) (Acres) (Acres) (Acres) 
2014  0 368 0 0 368  1,627 
2015  0 785 120 0 905  1,052 
2016  25 348 12 0 385    
2017  47 592 207 0 846    
2018  85 436 207 0 728    
2019  63 301 474 0 838    



 

 

 

Table 29. JNF Acres of Timber Sold Within Plan Management Prescriptions 

Management Rx 
Description 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

7B Scenic Corridors    17        0 0 66 0 0 

7E2 Dispersed 
Recreation Areas - 
Suitable 

    143 33 67 43 15 45 151 0 0 102 0 0 

8A1 Mix of Successional 
Habitats 172 68 90 50 41 47 106 69 49 33 0 0 0 16 110 754 

8B Early Successional 
Habitat Emphasis 53 109  93   30  17  36 0 0 0 0 0 

8C Black Bear Habitat 
Management     172 104 93 218 70 103 0 0 0 187 0 65 

8E1 Ruffed 
Grouse/Woodcock 
Habitat Emphasis 

 230 40 60 95 19 125 0 0 0 0 0 0 0 313 91 

8E2b Peaks of Otter 
Salamander 
Secondary Habitat 
Conservation Area 

  24 33  53    26 0 0 0 0 0 0 

8E4b Indiana Bat 
Hibernacula 
Protection Areas - 
Secondary 

  18 0 0 0 0 0 0 0 0 0 0 0 0 0 

9A1 Source Water 
Protection Area 19   136 94 105 30 33 0 0 0 0 0 70 0 0 

9A2 Reference 
Watershed    53    71 0 0 0 0 0 0 0 0 

9A3 Watershed 
Restoration Area    38 0 0 0 0 0 0 0 0 0 0 0 0 



 

 

9H Management, 
Maintenance and 
Restoration of Forest 
Communities 

        59 0 0 0 0 0 0 0 

10B High Quality Forest 
Products     10   77 23 1 12 0 194 0 0 0 

  Totals 244 407 172 480 555 361 451 511 233 208 199 0 194 441 423 910 



 

 

Plan Implementation Efficiency and Effectiveness and Research  

See the sections on Water Quality and Soils for information on monitoring the implementation of site-specific 
projects.  

Changes are needed for the Jefferson Forest Plan to consider The Omnibus Public Land Management Act of 2009 
congressional designations, mapping errors, and allocations of new land acquisitions to management 
prescriptions. Additionally as outlined in the TES section above, changes to the Forest plan should occur to 
accommodate the land allocation changes needed for spirea.  

Two of the most important aspects of implementing the Forest Plans are monitoring and evaluation because 
they provide information to determine whether programs and projects are meeting forest plan direction and 
whether plans should be revised. Monitoring of project actions (i.e. implementation monitoring) also occurs to 
ensure that various aspects of the project adhere to the standards of the Forest Plans, the applicable State Best 
Management Practices and project-specific mitigation measures. 

Due to attrition and hiring freezes that have occurred between 2015 and 2019 Forest capacity across all 
resource areas suffered. Largely vacancies have been filled and it is recommended that annual quality assurance 
checks of NEPA project implementation be completed by the Supervisor’s Office resource staff areas as a 
consolidated team (this is specifically in regards to the Jefferson Forest Plan task 71 and the George Washington 
Forest Plan task 50 that was deferred from this report at this time).  

Recommended Changes  
Rare Communities and Caves 

No changes recommended at this time.  

Fire  

Fire effects monitoring has proven invaluable in providing a feedback loop to improve the prescribe burn 
program while also informing how prescribed fire is meeting the desired conditions of the Forest Plan. The 
monitoring program has been a tremendous partnership success. It is recommended that this monitoring 
program continue to be supported.  

Visuals 

No changes recommended at this time.  

Heritage 

No changes recommended at this time.  

 

 



 

 

Soils 

Soils disturbance monitoring has proven helpful in informing project layout and the understanding of vegetation 
management activities to the soil resource. It is recommended that this monitoring continue.  

Minerals / Geology  

Forest should seek ways to work collaboratively and efficiently to process pending oils and gas leases as 
requested by the BLM.  

Transportation 

Project specific roads analysis should continue and road decommission opportunities should be sought. 
Additionally, capacity dependent, the Forest may facilitate a process for Districts to review and update Road 
Management Objectives in the data of record in fiscal year 2021.  

Major Forest Types / Successional Habitats  

The implementation of regeneration harvests and thinning of late open successional stage classes is not meeting 
the desired conditions of both the Jefferson and George Washington Forest Plans. Early successional habitat 
conditions across both Forests are even more departed from the desired conditions that were documented in 
the 2014 Monitoring and Evolution Report. Late open conditions as a result of thinning and prescribe fire are not 
meeting Forest Plan goals. 

Plan Implementation  

Consider the needed Forest Plan changes in regards to the Omnibus Public Land Management Act of 2009 
congressional designations, mapping errors, and allocations of new land acquisitions to management 
prescriptions.  

Reinitiate annual quality assurance reviews of NEPA document and associated implementation of projects. 

Continue implementation monitoring.  

.



 

 

 

Summary 
This includes portions of the timber section from the previous 2014 Monitoring and Evaluation report.  

Monitoring Questions and Indicators 
Jefferson Forest Plan Questions Pertinent to this Section  

17. Are silvicultural requirements of the Forest Plan being met? 

Jefferson Forest Plan Tasks Pertinent to this Section  

67. Are lands being adequately restocked within 5 years of regeneration treatments? [36 CFR 219.27(c)(3)]. 
Routine regeneration examinations following standard protocols. 

69. Are harvest unit sizes within the allowable limits? [36 CFR 219.12(k)5 (iii)] Should maximum harvest unit size 
limits be continued? [36 CFR 219.27(d)] Annual field inspection of selected site- specific projects. Document 
needs for change in annual Monitoring and Evaluation Report if appropriate. 

George Washington Forest Plan Questions Pertinent to this Section 

3. How are management actions maintaining or making progress toward DC for the key characteristics of 
vegetation in the plan area? 

15. Are management systems implemented in a manner to assure they do not substantially and permanently 
impair the productivity of the land? 

George Washington Forest Plan Tasks Pertinent to this Section 

46. Are lands being adequately restocked within 5 years of regeneration treatments? [36 CFR 219.27(c)(3)]. 
Routine regeneration examinations following standard protocols. 

48. Are harvest unit sizes within the allowable limits? [36 CFR 219.12(k)5 (iii)] Should maximum harvest unit size 
limits be continued? [36 CFR 219.27(d)] Annual field inspection of selected site- specific projects. Document 
needs for change in annual Monitoring and Evaluation Report if appropriate. 

8.Effects of Each Management System to 
Determine That They do not Impair Land 

Productivity  
 



 

 

Key Results 

The vast majority of Forest lands are adequately regenerated within 5 years. The few areas where regeneration 
is found to be lacking during the third year certifications are evaluated for remedial treatments and those 
treatments are implemented where feasible. Modified shelterwood harvest (a.k.a. shelterwood with reserves) 
do continue to retain a significant oak component primarily through coppice regeneration. However it appears 
that in most situations the overall percentage of oak as compared to the original stand has decreased slightly. 
More so on the extremely productive sites. Very few pine dominated forest types were regenerated by 
commercial timber harvest. Regular commercial harvests continue to occur only on lands suitable for timber 
production. In rare cases (e.g. salvage or sanitation) commercial harvesting has been used on unsuitable lands in 
and around recreation sites to remove dead or hazard trees.  

No changes in lands suitable for timber production have occurred on the GWNF. Lands suitable for timber 
production were reduced on the JNF by approximately 5,000 acres due to Congressional designation of 
Wilderness. The total acres of lands suitable on the JNF is now approximately 254,000 acres. The average size of 
regeneration openings is 20 acres, indicating that size of openings are driven by wildlife habitat needs. Only 7% 
of the regenerated openings approached 40 acres in size. 

Recommended Changes  

It was recommended that opportunities be sought for after action review with timber sale administration staff 
and resources specialists upon the closure of timber sales to convey lessons learned for future NEPA documents 
analysis and project development. 



 

 

 

Summary 

This includes portions of the timber sections and special uses and from the previous 2014 Monitoring and 
Evaluation report.  

Monitoring Questions and Indicators 
Jefferson Forest Plan Questions Pertinent to this Section  

16. How do actual outputs and services compare with projected? 

20. What changes are occurring in the social, cultural, and economic conditions in the areas influenced by 
national forests in the region? 

Jefferson Forest Plan Tasks Pertinent to this Section  

60. Are forest products being produced within predicted ranges? [36 CFR 219.27 (c)(2)]. Sales Tracking and 
Reporting System 

66. How do estimated and actual costs of plan implementation compare? [36 CFR 219.12(k)3] . Review of 
projected forest plan costs compared to actual costs and annual budgets. 

George Washington Forest Plan Questions Pertinent to this Section 

18. How do people involved in the adaptive planning process interpret settings and opportunities provided by 
the NFS unit compared with Desired Conditions? Do they think there is a need for change?  

19. What are the status and trends of goods and services provided from the unit with regards to progress 
towards desired conditions? 

20. How do these goods and services contribute to key opportunities for sustaining economic systems relevant 
to the plan area? 

26. What changes are occurring in the social, cultural, and economic conditions in the areas influenced by 
national forests in the region? 

George Washington Forest Plan Tasks Pertinent to this Section 

40. Are forest products being produced within predicted ranges? [36 CFR 219.27 (c)(2)]. Sales Tracking and 
Reporting System 

9.Social, Economic, and Cultural Sustainability 
 



 

 

Key Results 
Timber 

Table 30 below displays the trend of timber volume offered, sold, and cut over the past decade. On the GWNF, 
the volume offered trended downward in the middle of the decade but has rebounded to be slightly more than 
the offer in 2004. The total 10-year volume sold is 124 MMBF (thousand thousand board feet = million board 
feet) for the decade, approximately 38% of the Allowable Sale Quantity (ASQ) computed under the GWNF Plan. 

On the GWJNF (numbers combined) have steadily increased in the amount of timber volume offered and timber 
volume sold. Fuelwood sales has stayed relatively constant around 3 MMBF sold each year. Market conditions in 
recent years have impacted the ability to receive offerings on sale bids for timber sales. In fiscal year 2017 there 
were 2 no bids, in fiscal year 2018 there were 3 and in fiscal year 2019 there were 3 and this increased to 5 in 
fiscal year 2020.  

Table 30. Timber Volume Offered, Sold, and Harvested, in MMBF (million board feet) 

Fiscal 
Year 

Volume Offered Volume Sold Volume Harvested Volume fuelwood Sold 

GWNF JNF Total GWNF JNF Total GWNF JNF Total GWNF JNF Total 

2004 14.7 8.2 22.9 12.4 6.1 18.5 17.4 4.1 21.5 2.3 1 3.3 

2005 11.2 6.5 17.7 10.4 6.5 16.9 15.6 5.8 21.4 2.3 1 3.3 

2006 12.8 13.3 26.1 11.6 12 23.6 11.7 4 15.7 3.2 1 4.2 

2007 12.2 10.5 22.7 8.2 7.3 15.5 10.8 9 19.8 2.1 1.2 3.3 

2008 11.2 4.9 16.1 11.2 6.2 17.4 * * 21.3 2.3 1 3.3 

2009 7.7 7.6 15.3 7.7 7.3 15 11.2 6 17.2 2.8 1.8 4.6 

2010 11.8 3.3 15.1 12.1 6.1 18.2 9.2 10 19.2 2.9 1.9 4.8 

2011 11.8 3.4 15.2 11.8 3.7 15.5 10.5 8.5 19 2.7 2.2 4.9 

2012 13.2 7.8 21 13.2 4.5 17.7 7.6 4.2 11.8 2.6 1.4 4 

2013 12.5 7.3 19.8 11.5 6 17.5 8.7 4.5 13.2 1.5 1.4 2.9  

2014 13.7 4.8 18.5 13.7 6 19.7 9.1 3.75 12.85 2.6 1.3 3.9 

2015   13.3   4.8      4.2 

2016   23.6   18.2      3.3 

2017   25.4   18.2      2.8 



 

 

Fiscal 
Year 

Volume Offered Volume Sold Volume Harvested Volume fuelwood Sold 

GWNF JNF Total GWNF JNF Total GWNF JNF Total GWNF JNF Total 

2018   22.8   15.7      2.7 

2019   28.1   22.2      3.1 

* Reporting method changed and reported only by administrative forest, not proclaimed forest. 
 

Special Uses  

The Special Uses Data system (SUDS) is the system of record for recording special use applications and 
authorizations. The metric used to query the database was "applications accepted" on or after 10/1/2014 and 
"authorizations issued" on or prior to 9/30/2019. The output is the number of applications processed with a 
subsequent authorization issued within the timeframe specified for the Jefferson National Forest (Eastern 
Divide, Clinch, Glenwood and Pedlar Ranger Districts and the Mount Rogers National Recreation Area) and the 
George Washington National Forest (James River and Warm Springs, North River and Lee Ranger Districts). _. 
From this data, it can be averaged how much output occurred annually and how long, on average, the output 
took to accomplish. 164 applications on the Jefferson and 148 applications were processed on the George 
Washington over a period of 5 years, which equates to approximately 33 and 30 (respectively) applications 
annually. The Forest can then extrapolate the average number of work days associated with each application 
which equates to roughly 11-12 work days per application.  

Currently, the only bar to measure timeliness is found at 36 CFR 251.58(c)(7), which states "The Forest Service 
shall endeavor to make a decision on an application that falls into minor processing category 1, 2, 3, or 4, and 
that is subject to a categorical exclusion pursuant to the National Environmental Policy Act, within 60 calendar 
days from the date of receipt of the processing fee. If the application cannot be processed within the 60-day 
period, then prior to the 30th calendar day of the 60-day period, the authorized officer shall notify the applicant 
in writing of the reason why the application cannot be processed within the 60-day period and shall provide the 
applicant with a projected date when the agency plans to complete processing the application. For all other 
applications, including all applications that require an environmental assessment or an environmental impact 
statement, the authorized officer shall, within 60 calendar days of acceptance of the application, notify the 
applicant in writing of the anticipated steps that will be needed to process the application. These customer 
service standards do not apply to applications that are subject to a waiver of or exempt from cost recovery fees 
under §§251.58(f) or (g)." There is insufficient SUDS data to measure how many calendar days for each of the 
164 and 148 applications were processed as CE's within a 60 day period, nor can we asses the timeliness of 
major CE's, EA's, or EIS's as that is not subject to a regulatory bar and is often applicant driven. Anecdotally, 
general observation on this question demonstrate that the Forest is processing applications in a timely manner 
when there is adequate special uses staff and NEPA support. When leadership prioritizes special uses work as a 
high priority within the NEPA program of work and there is adequate special uses personnel to assist with 
processing, then meeting regulatory or other proponent driven timelines generally is not problematic, barring 
any unforeseen circumstances with the project design or anticipated resource impacts. When there is 



 

 

insufficient special uses staff or NEPA prioritization, then the Forest generally does not meet regulatory or 
proponent driven timelines. Between 2014-2019, there was inadequate special uses staffing and NEPA 
prioritization to meet most regulatory or proponent driven timelines due to hiring freezes and reduction to 
special use staffing levels due to attrition. The Forest has, however, invested resources during this time period in 
Enterprise Team support and programmatic CE decisions to expedite high priority and simple administrative 
application processing tasks (such as reissuing expired permits, permit transfers, and other purely administrative 
changes to authorizations).  

Recommended Changes  
Timber 

Coordinate efforts to align timber offerings with market conditions.  

Special Uses 

No recommended changes to the special use program.  



 

 

 

The Forest looks forward to continued collaboration with interested and affected stakeholders. In 2016 the first 
successful, collaborative, large landscape project (Lower Cowpasture) under the new 2014 George Washington 
Forest Plan was signed and implementation began in 2017. In 2020 the large landscape North Shenandoah 
Mountain Restoration and Management Project planning was completed and implementation is underway. This 
project was selected for a Joint Chiefs funding opportunity which was funded based on the public and 
partnership support of the project. During it’s development, the project provided robust public collaboration 
efforts with multiple public meeting and various working groups that helped to create the project.  

The Nettle Patch Vegetation Project objection resolution project resulted in a vigorous collaborative effort that 
has resulted in a developed framework for public engagement through the project implementation phase.  

It is standard practice to provide our stakeholders multiple opportunities to engage throughout project 
development including public meetings, scoping and the ability to read and provide comments on 
Environmental Assessments prior to draft Decisions.  

Moving into 2020 and 2021 the Forest intends to hold various virtual workshops to engage public stakeholders 
are developing projects. Scoping and public involvement is critical to successful project and program 
development. The Forest intends to scope all projects including smaller categorical exclusions to ensure analysis 
is issue focused and decisions are made after project issues have been addressed.  

 

Public Engagement Opportunities 

Additional information is available at the following links: 

Monitoring plan: https://www.fs.usda.gov/detail/gwj/landmanagement/?cid=stelprd3834544  

 

https://www.fs.usda.gov/detail/gwj/landmanagement/?cid=stelprd3834544
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